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ATOMIC ENERGY 


HE series of talks on atomic energy which the 

British Broadcasting Corporation arranged during 
the first week of March in the Home Service Pro- 
gramme and afterwards repeated in the Third Pro- 
gramme have rightly been characterized by Mr. J. B. 
Priestley as a fine, bold enterprise in public enlighten- 
ment. No man of science or thoughtful citizen who 
has any conception of the implications for mankind 
of recent discoveries in this field can fail to welcome 
this effort, and the B.B.C. is to be congratulated 
further in publishing so promptly in the Listener 
(March 13) the whole series of talks, so that they can 
be studied at leisure by listeners and also by those 
who were unable or disinclined to hear the whole 
series. Delivered by such authorities as Prof. J. D. 
Cockcroft, Prof. M. L. E. Oliphant, Sir George 
Thomson, Prof. P. M. 8. Blackett, Sir Henry Dale 
and Sir John Anderson, who have been in one way 
or another closely associated with these develop- 
ments, they put before the public quietly but frankly 
the facts, theories and problems of atomic energy 
and their main implications for good or ill. 

The scientific worker will not expect to find in 
these talks facts that were not already well known 
to him. Prof. Cockcroft’s account of early experi- 
ments, and Prof. Oliphant’s description of plan- 
ning in secret add little to what has already been 
told in the Smyth Report or the “Statements Relating 
to the Atomic Bomb”. On the military side, Group- 
Captain G. L. Cheshire recorded hisexperiencesin drop- 
ping the bomb, Dr. J. Bronowski described the deep 
impression made on him when assessing the damage 
done by the bomb at Hiroshima and Nagasaki, and 
Sir George Thomson’s sombre analysis of the question 
“Is defence possible ?”’ is calculated to bring home 
further, if need be, the dire prospect if mankind 
allows such bombs to be used again. 

Sir George Thomson was able to say little about 
the contents of the report of the Atomic Energy 
Commission now before the Security Council; but 
he and the other speakers said enough to show clearly 
how great are the obstacles to agreement, and how 
compelling is the purpose for establishing a strong 
and comprehensive international system of control 
and inspection. These talks well display the genuine 
concern of the scientific worker at the evil use being 
made of scientific discoveries and at the danger 
to the free communication of knowledge, in spite of 
the recommendation of the Atomic Energy Com- 
mission itself that safeguards on research in nuclear 
physics established by the international control 
agency should not interfere with the prosecution of 
scientific research or the publication of its results, 
provided no dangerous purpose or use is involved. 
Here, too, is well emphasized the way in which pre- 
paration for atomic war diverts from peaceful pursuits 
the resources of man-power and materials which 
might otherwise so greatly enrich the life of man. 
We can have atomic energy for peace or for war— 
but not for both: we can have freedom of science 
and the peaceful development of atomic energy, or 
we can have the slow strangling of science by the 
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spread of secrecy and restriction on communication 
of knowledge in one field after another. 

These are choices which mankind must make, 
deliberately or unconsciously. But there is an even 
sharper choice and contrast. These talks which the 
B.B.C. has, with so much public spirit and enterprise, 
promoted, leave no room for rash optimism that a 
system of control and inspection by itself will be 
adequate, however efficient. Inspection and control 
must be supported by a genuine and resolute will 
to peace, and a world-wide public opinion which 
understands what is at stake and is prepared for the 
sacrifices of national sovereignty which are demanded. 

There is no sensationalism in these talks, nor 
pessimism either, even when Sir George Thomson 
expresses the opinion that the best defence, and that 
a poor one, is to evacuate the big cities from the start. 
The strategic significance of the atomic bomb is 
analysed by Prof. Cyril Falls, who develops the same 
idea of dispersal and suggests that, from the national 
point of view, the best defence is in the first instance 
ability to retaliate in kind, which still requires the 
support of traditional armed forces. Prof. Falls 
adds, however, that in his personal opinion he 
believes profoundly that the only sure hope for 
civilization lies in abolishing war altogether. 

These opening talks alone should do much to dispel 
that unconcern with the problem and to quicken the 
sense of urgency, on the co-operative absence of 
which in Great Britain Prof. H. C. Urey commented 
during his recent visit. Even more marked becomes 
the justification for the whole series, when Prof. 
Blackett and Sir Henry Dale discuss peaceful uses 
of atomic energy. It is not Prof. Blackett’s lucid 
discussion of the possibilities of atomic energy for 
primary power stations, or his suggestion that by 1970 
a large proportion of the power in Great Britain will 
be obtained from atomic energy, that is so signifi- 
cant. It is rather his emphasis that the major 
difficulty in the realization of such hopes is neither 
technical nor scientific nor a matter of supply, but 
rather political and international. “If the major part 
of the scientific and technical effort available for 
atomic energy continues to be directed towards the 
production of more and better bombs, there will be 
insufficient technical effort and insufficient raw 
material available to allow the rapid development 
of industrial power.” Even if the bombs are never 
used, the accumulation of stocks by the armed 
services of the Great Powers may well check 
decisively the exploitation of atomic energy for 
peaceful ends. 

From a slightly different outlook, Sir Henry Dale 
drives home the same point when discussing the 
application of atomic energy for medicine and research. 
There is perhaps present in his mind still more the 
fear of every scientific worker, to which Prof. Oliphant 
referred in his talk, that the very success of the 
security restrictions and secrecy which surrounded 
the work on the development of the atomic bomb 
will surround the work of the man of science for 
evermore. Sir Henry asks, ‘““Are men of science to 
be left to explore these great vistas of new and 
beneficent knowledge in medicine and elsewhere in 
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peace ? Or will the perversion of these same great 
gifts of science, and others yet to come, to the 
wholesale destruction of human life and achieve:ent, 


bring the civilization, which man has been building 
since before the dawn of history, crashing down into 
final ruin ?” 

That this is the most important of all the quest ions 
facing mankind to-day is supported by Sir George 
Thomson's following talk on “International Cont r»!”, 
Sir George testifies to the profound conviction of 
men of science, and especially those who played any 
part in preparing this weapon, of the need for action, 
However impersonal the scientific attitude may be, 
and whatever views one may take of the duties of a 
scientific worker in war, none of us who are physicists, 
said Sir George, has escaped the feeling of sick horror 
that what ten years ago seemed a triumph of inte! lect 
now adds a supreme danger to our badly shaken 
civilization. No one is more determined than the 
physicist that this danger should be turned to a 
blessing. 

Before coming to an extremely lucid review of the 
work of the Atomic Energy Commission of the 
proposals known as the Baruch plan, Sir George 
points out that industrial and military uses are 
closely interlocked. No real security is achieved, 
he said, by destroying the bomb case and keeping 
the plutonium ; destroying the whole thing means 
destroying the very material most needed for 
industrial development, and material which must be 
made again if atomic energy is used at all. The 
difficulty about the Baruch proposals is that a really 
rigorous international inspection is essential. It is 
the only way, he said, in which nations can be con- 
vinced that their possible rivals are not secretly 
preparing weapons they have themselves promised 
not to prepare; and that, knowing themselves to 
be honest, they will not suffer from the sharp practice 
of others in whom they, perhaps wrongly, have little 
confidence. 

One of the great advantages of the Baruch Plan 
is that it allows scope for development work and, in 
fact, runs development work and inspection in double 
harness; but when it seemed unlikely that the 
U.S.8.R. would accept any form of international 
inspection, the Scientific and Technical Committee 
was asked to report on the feasibility and the methods 
of control. This Committee stated definitely that there 
is nothing on the technical side to make control 
impossible, and when, while a further systematic 
study of methods of control was proceeding, the 
U.S.S.R. accepted, in principle, the idea of an 
international inspectorate the day-by-day working 
of which should not be subject to the action of the 
veto, the easing of the situation encouraged a feeling 
of optimism. Sir George hopes that the Atomic 
Energy Commission would be allowed to continue 
detailed work on the lines of its report to the Security 
Council of December 31, 1946, and he indicates 4 
number of questions of the highest importance which 
have yet to be discussed which do not touch that of 
the veto. 

This realistic talk brings home the difficulties 
with which international control is hedged, but was 
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not too pessimistic, Sir George being convinced that 
mankind has too much to lose if agreement fails 
for him not to believe that some way round would be 
found. Bertrand Russell’s talk on the outlook for 
mankind is perhaps the most sombre of the series. 
He painted a picture, sober but realistic, of the 
consequences Of failure to reach agreement and of 
the outcome of atomic war; and he urged, like Sir 
George Thomson, the adoption of an international 
system of control of the use of atomic energy as an 
immense advance towards security. Such control 
would make possible the peaceful use of the new 
discoveries without the constant menace of atomic 
‘Pear! Harbours’; it would demonstrate the possi- 
bility of international co-operation and would 
represent the first step in that limitation of national 
sovereignty without which nothing can be achieved. 
Like Prof. Falls, he insists on the impossibility of 
isolating the question of atomic energy, and empha- 
sized that the real problem is to prevent great wars, 
for once they have begun no previous agreement 
will prevent the use of the most terrible weapons 
available. 

Lord Russell based his main appeal on this point 
and the imperative need for drastic limitation of 
national sovereignty. He urged that it is the duty 
of those who realize the implications of modern 
weapons to devote themselves to a campaign of 
enlightenment addressed to the peoples of the West 
and the governments of the East. If mankind can 

2 brought, while there is yet time, to realize that the 
most elementary motives of self-preservation demand 
this revolutionary change as regards national 
sovereignty, he believes a new era of unprecedented 
happiness and prosperity will almost inevitably 
result. It is necessary to overcome ancient loyalties, 
prejudices and deep-rooted suspicions, and to learn 
to think of mankind as a whole. 

Sir John Anderson, in the concluding talk on British 
interests, does not take quite so grave a view, 
but his able summing up of the whole series empha- 
sizes once more the impossibility of isolating atomic 
bombs from other weapons of war. He points out 
that in the Washington Declaration of November 
1945, President Truman, Mr. Attlee and the Prime 
Minister of Canada pledged themselves to work 
for the elimination from the armouries of the nations 
not merely of the atomic bomb but also of all weapons 
of mass destruction. Like Lord Russell, he stresses 
the fact that the international body suggested as a 
means of protecting the world against the military 
use of atomic energy and encouraging its peaceful 
we would be something entirely new in human 
experience. 

The ultimate choice before mankind is between 
& richer and a healthier world, and the virtual 
extinction of civilized life as we know it. That the 
choice should thus be put so fairly and squarely 
before every citizen is no mean contribution to the 
formation of enlightened public opinion; for it is 
m such opinion that every democratic government 
must rely, if it is to frame and pursue a policy of 
peace and co-operation, with all their implications, 
which these broadcasts so clearly displayed. 
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ATOMIC SCIENTISTS’ ASSOCIATION 


N the United States, the scientific workers concerned 

in the investigation of nuclear fission in its applica- 
tion to the atomic bomb quickly banded together 
to make known their views on the scientific, social 
and international problems raised by the controlled 
release of atomic energy. In Britain, there were 
not so many with experience of the subject, and they 
were scattered up and down the country. Never- 
theless, in the early summer of last year, the Atomic 
Scientists’ Association came into being, with the 
main purpose of providing a forum for discussion 
of the subject. 

In the recent series of broadcast talks on atomic 
energy, Sir George Thomson referred to the work 
which the Association is trying to do in Great Britain 
in impressing on public opinion generally, and on the 
Government in particular, the critical nature of the 
position. So far as scientific men themselves are 
concerned, there can be little question that they are 
awake to their social responsibilities in this matter, 
and endeavouring to induce their fellow citizens to 
consider realistically the new proposals and the 
departures from previous ideas and practice which 
the situation demands. That is indeed an encouraging 
feature of the situation. But the work and aims of 
the Atomic Scientists’ Association deserve indeed 
to be much more widely known. They go far beyond 
the technical contributions the Association has 
already made to the development of an adequate 
plan of control, either for immediate action or for 
future operation. 

Suggestions to these ends, such as are embodied 
in the Statement from the Council of Association 
printed in Nature earlier this year (159, 47; 1947) 
come with the greater weight of authority in that the 
full membership of the Association is limited to 
men of science with first-hand and specialized know- 
ledge of atomic energy. The Association can thus 
speak as a body of experts, and this considerably 
facilitates the furtherance of its aims of investigating 
and making proposals for the international control of 
atomic energy in order to assist in the solution of this 
most pressing problem, and of helping to shape the 
policy of Britain in all matters relating to atomic 
energy. For implementing that second aim, and still 
more that of bringing before the public of Great 
Britain the true facts about atomic energy and its 
implications, the necessarily small body of experts 
requires, however, the support of the much larger body 
of informed public opinion. This can be provided by 
enlarging the membership of the Association by the 
institution of ‘associate members’, consisting of 
scientific workers and others who may not have 
special knowledge of atomic physics but wish to be 
associated with policy in this field. An appeal for 
associate members has now been issued over the 
signature of Prof. N. F. Mott, president of the 
Association. 

The letter in which this appeal is made points out 
that men of science believe themselves to be fitted 
to take the lead in these matters because, on the 
technical aspects of atomic energy, they are the best- 
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informed body. Moreover, those who have been 
involved in the development of the atomic bomb are 
deeply concerned about the problems to which it 
has given rise ; before the War men of science took 
pride in the internationalism of their subject, and 
they are most anxious again to become a truly 
international body. To broaden the activities of 
the Association and especially to expand its publicity 
efforts, and to make the Association more effective, 
a large body of associate members is required. Such 
members will be in touch with the officers of the 
Association, and will receive free of charge all its 
publications, including the News Letter sent to full 
members. They can also write to the officers for 
advice about literature and information about atomic 
energy, and can express their own views and sugges- 
tions about the work of the Association. It is hoped 
that associate members will contribute generously, 
as substantial funds are required for effective work 
by the Association; the annual subscription of 
one guinea, which should be sent with applications 
for associate membership to Dr. C. O. Jones, Atomic 
Scientists’ Association, Clarendon Laboratory, Parks 
Road, Oxford, is regarded as a minimum. 

This appeal deserves a generous response, which 
should be stimulated by the recent broadcasts on 
atomic energy. Hitherto, the average citizen in 
Great Britain has had to depend on the views of 
individuals given sporadically, for guidance in 
decisions on this important and urgent topic. The 
extension of the activities of the Atomic Scientists’ 
Association now contemplated should make for the 
formation of a sound body of public opinion such as 
is necessary for the guidance of governments in 
these times. 


ANALYSIS AND PROPHECY IN 
SOCIAL STUDIES 


Studies in the Development of Capitalism 


(London: George 
188. net. 


By Maurice Dobb. Pp. ix+396. 
Routledge and Sons, Ltd., 1946.) 


Revolution of Environment 

By E. A. Gutkind. (International Library of Sociology 
and Social Reconstruction.) Pp. x+454+74 plates. 
(London : Kegan Paul and Co., Ltd., 1946.) 30s. net. 


HOUGH widely different in subject-matter and 

approach, both these books are attempts to 
illuminate tendencies of the present by the analysis 
and synthesis of historical material, and both are 
concerned with the new opportunities for the develop- 
ment of civilization that now present themselves. In 
his introduction Dr. Gutkind directs attention to 
“the discrepancy between social conditions and the 
economic and technological possibilities’ of the 
modern world, and calls for ‘an adjustment to new 
ways of life” by a “revolution of environment’’ that 
will produce a more balanced life within and between 
the nations. Mr. Dobb is concerned primarily with 
historical analysis, but he, too, has something to say 
of present trends, and his conclusions are of particular 
interest at a moment when the problems arising from 
@ policy of ‘full employment’ and from the economic 
difficulties of Great Britain are so much in the air. 
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“Studies in the Development of Capitalism” is g 
work of synthesis rather than of original research, 
and Mr. Dobb as an economist is at pains in his 
introduction to placate both economists and hist oriang 
who may feel that the book falls between two stools, 
He confesses, however, to “the obstinate belie! that 
economic analysis only makes sense and can only 
bear fruit if it is joined to a study of historical 
development”; and, whatever the reader’s view of 
his arguments and conclusions in detail, the result 
justifies the belief. In a series of studies Mr. Dobb 
sketches the development of capitalism from the 
decline of feudal society to the present day, showing 
the interplay of the various elements—the growth of 
the bourgeoisie and of the proletariat, the accumula. 
tion of industrial capital and the stimulus of invention 
and discovery—that together formed the capitalist 
system in its nineteenth-century heyday. His own 
definition of capitalism is essentially based on 
Marxist analysis, entailing as prerequisites of capital- 
ist economy not merely the existence of the profit 
motive or of production for a distant market, but also 
the use of labour-power itself as a commodity, bought 
and sold by a limited class owning the means of pro- 
duction, and controlled by the wage contract. Less 
narrow definitions, as Mr. Dobb himself admits, would 
carry the story of capitalism beyond the historical 
limits he sets himself, but the need, as he sees it, is 
for ‘“‘a definition to describe the distinctive economic 
institutions of the modern world of recent centuries”, 
and as, despite appearances, he disclaims any inten- 
tion of drawing frontiers between systems in history 
as “‘a sharp dividing line”’, he must be allowed his 
own definition. Of particular interest is the chapter 
on the “Growth of the Proletariat”, in which Mr. 
Dobb stresses the point that it was factors other 
than the mere increase of population that produced 
the industrial proletariat of the nineteenth century : 
he neatly quotes J. S. Mill in support of the view that 
‘‘it is influences affecting the proportion of the popula- 
tion in different social classes with which we are 
primarily concerned rather than influences affecting 
the size of the total population’”’. 

The general conclusion to which Mr. Dobb's argu- 
ment ieads is that “‘the economic situation of the 
hundred years between 1775 and 1875 was no more 
than a passing phase in the history of Capitalism, 
product of a set of circumstances which were destined, 
not only to pass, but, in due course to generate their 
opposite”, or, in the words of another writer, Prof. 
J. R. Hicks, whom he quotes, “‘nothing else but a 
vast secular boom’’. One therefore turns with interest 
to the last chapter, ‘“The Period Between Two Wars”, 
only to find little light on a confused period and a too 
ready identification of capitalism with Nazism. But 
it is, at any rate, clear that a process of development 
which has been going on for at least several centuries 
is now taking new forms, and Mr. Dobb sees emerging 
a form of State capitalism wherein “the focus of 
attention has radically shifted, and it is on the incen- 
tive to Labour—a satisfaction of its claims to a larger 
share of income, of leisure, of control and to a higher 
status, as the prerequisite of its co-operation in 
production—that any discussion of economic policy 
ultimately turns’. Whether that is the final word 
we cannot yet say: the challenge now is rather to 
Labour than to Capital. 

There is little that is new in Mr. Dobb’s material or 
presentation, nor does he claim originality. But his 
study of some of the strands that go to make up our 
modern economic life is an interesting one, though 
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regrettably less readable than it might be. As part 
of the story of our civilization it suffers perhaps from 
too narrow an approach. The view of capitalism here 
presented is likely to prove but a passing phase in 
a long record of oppression and misery from which 
man is only now beginning to emerge. Some slight 
corrections are called for in the book on points of 
detai: : thu, in dealing with the formative seventeenth 
eentury Mr. Dobb porsistently pre-dates the Common- 
wealth, and his acquaintance with Clarendon’s career 
seems slight. But these are minor blemishes in a 
work of this scope. 

Dr. Gutkind presents in his ‘Revolution of Environ- 
ment’’ what cannot be called more than a selection of 
occasional papers. The underlying theme is the inter- 
action of society and environment and the need to 
plan environment for the improvement of society. 
Illustrations are taken from China, Russia and the 
Jesuit settlement in Paraguay, and there is a series 
of striking plates which unfortunately bear neither 
numbers nor any definite relation to the text. Much 
interesting material is presented ; but such conclusions 
as are drawn offer little guidance through current 
difficulties. Thus a delightful picture of Great Britain 
“after it has passed through its Revolution of Environ- 
ment” is presented on p. 94, but it seems remote. 
Nevertheless, at a time when town and country 
planning are on the nation’s agenda it is well that we 
should consider what we are aiming at, though 
perhaps Dr. Gutkind is over-zealous for ‘“‘new men 
with new ideas striving towards new goals”. New 
Presbyter may prove to be little more than Old 
Priest writ large. MAURICE BRUCE 


SCIENCE AND CRIME 


Forensic Chemistry 
By Henry T. F. Rhodes. Second edition revised. 
Pp. vii + 164. (London: Chapman and Hall, Ltd., 
1946.) 158. net. 

SHE structure of the second edition of this work 
‘T is essentially that of the earlier edition. In Part I 
of the book the author discusses the evidential value 
of skin-prints, occupational dust, and the grouping 
of blood and semen in the identification of the 
individual. Part 2, dealing with the application of 
chemical methods to the proof of corpus delicti, 
covers such miscellaneous matters as stains, firearms 
and explcsives, questioned documents, counterfeit 
money and toxic agents. 

Certain sections, notably those on dusts and stains, 
and on toxic agents, have been very largely re- 
written. Revision of the former sections has 
undoubtedly enhanced the usefulness of the book ; 
but the inherent difficulty of treating so vast a 
subject as forensic chemistry in a volume of this 
size still reveals itself in a somewhat unbalanced 
product. 

The author emphasizes in his preface that “‘the 
subject matter is strictly confined to formally chemical 
theory and technique”. It is difficult to appreciate 
the insistence upon this rigid segregation of the 
science, and it appears to have been responsible 
for several serious omissions. In the short but lucid 
summary of blood grouping no reference is made, 
even in passing, to the absorption technique, while 
in the identification of blood stains, confirmation of 
the preliminary chemical tests by the precipitin 
reaction is entirely omitted. 
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The description of the utilization of micro-methods, 
and in particular of a micro-form of Stas-Otto pro- 
cedure, in the examination of dust and debris is a 
commendable feature. Micro-methods are considered 
at length in several sections of the book, and some 
economy in space might well have been effected by 
the fairly safe assumption that those to whom 
forensic chemical investigations are entrusted are 
familiar with the general elementary technique of 
microanalysis. On the other hand, the spectrograph, 
that almost indispensable tool of the forensic chemist, 
is dismissed in three lines with the note that it “‘is 
not within the scope of this book’’, but that ‘‘in many 
cases it is very useful’’. 

The chapter on questioned documents is by far the 
longest individual section in the book, and treats 
in an interesting and informative manner not only of 
the chemical examination of paper, inks and pencils, 
but also of such subsidiary materials as sealing-wax 
and adhesives. Sacrifice of the detailed discussion of 
the molecular structure of tannic acid and iron 
tannates would not detract from the quality of the 
chapter. 

It is unfortunate that revision of the concluding 
chapter, on chemical toxicology, has not resulted in 
a more satisfactory treatment of the subject. Limita- 
tion of space inevitably precludes any detailed 
description of procedure (although arsenic is dealt 
with at inordinate length), but summaries of the 
basic processes for the separation of the main groups 
of poisons should certainly have been included. 

The book, which is written throughout in the 
author’s usual excellent literary style, is intended as 
a ‘practical guide for those engaged in forensic 
chemistry”’, and within its limited confines it provides 
a valuable introduction to many of the problems 
confronting the forensic analyst. 

G. E. Turrirr 


ANIMAL BIOLOGY 


Principles of Animal Biology 

By Prof. A. Franklin Shull, with the collaboration of 
Prof. George R. Larue and Alexander G. Ruthven. 
(McGraw-Hill Publications in the Zoological Sciences.) 
Sixth edition, second impression. Pp. xi + 425. 
(New York and London: McGraw-Hill Book Co., 
Inc., 1946.) 208. 


HE necessity for a second impression of the 
sixth edition of this well-known text-book is 
sufficient evidence that it meets a widespread 
demand for a general elementary account of the 
principles of animal biology. It first appeared in 
1920, and various changes have been introduced in 
successive editions ; but those in the present edition 
are more than usually varied and affect the general 
plan. It may seem rather surprising to find one of the 
early chapters devoted to an account of some funda- 
mental physics and chemistry, for apparently in the 
United States it is possible for a student to graduate 
in biology without any previous knowledge of those 
subjects. But in Britain there is a corresponding and 
probably more widespread ignorance among those 
graduating in chemistry or physics, who are frequently 
unacquainted with even the rudiments of any branch 
of biology. 
The first part of the book deals with the functions of 
protoplasm, cells, cell division (in which the names of 
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the phases of mitosis have been restored), leading on 
to the basic organisation of the Metazoa. Then 
follow chapters dealing with the functions of various 
systems, including the integration of activities by the 
nervous system and endocrine glands. This comprises 
a consideration of such diverse subjects as enzymes, 
photosynthesis, oxidation, muscle action, breathing 
movements, transfer of respiratory gases, blood 
composition, clotting, kidney function, vitamins, 
endocrines, the placenta, and reflex arcs. Reproduc- 
tion, breeding behaviour and embryonic development 
are accompanied by a chapter on Mendelian heredity. 
An account of the general principles of taxonomy is a 
welcome feature, and there is a summary of the main 
groups of animals. The chapter on ecology has been 
enlarged by the addition of marine habitats, and is 
followed by a good description of the elements of 
the geographical distribution of animals, of palzsonto- 
logy and of the modification of species. There are 
a glossary of nearly forty pages and—for the American 
teacher—a most useful list of 16-mm. motion pictures 
and film strips that can be used to supplement some 
of the material in the book. Each film is listed under 
the first chapter to which it is applicable, and the 
running time of the film is given together with the 
addresses of the producers or distributors. 

The way of the teacher is certainly made easy by 
the provision of a book of this nature, which can be 
thoroughly recommended for an elementary course in 
animal biology. 

The book is well printed on good paper, and the 
line diagrams for the most part are clear and well 
chosen. It is all the more regrettable, therefore, that 
a certain number of very poor and badly reproduced 
figures should have been included, such as those 
illustrating the Chordata, and some of the photo- 
graphs, that of T. H. Huxley being almost unrecogniz- 


able. E. HInDLE 


STATISTICAL QUALITY CONTROL 


Statistical Quality Control 

By Prof. Eugene L. Grant. (McGraw-Hill Industrial 
Organisation and Management Series.) Pp. xii + 563. 
(New York and London: McGraw-Hill Book Co., 
Inc., 1946.) 258. 


EFORE the War, quality control methods of the 

statistical type were to be found in comparatively 
few industries. The War itself saw them introduced, 
frequently under Government auspices, into a wide 
range of industries which had previously never used 
them; and in consequence there was a sudden load 
on the available training centres, particularly in the 
United States, which had any acquaintance with this 
kind of work. Stanford University bore a full share 
in the training schemes which were drawn up, and 
Prof. Grant, who had been lecturing there on the 
applications of statistical methods to engineering 
for some seventeen years, found his field of engage- 
ments greatly enlarged. His experience as a teacher 
has now assumed concrete form in this book, which 
exhibits throughout a most admirable appreciation 
of the practical aspects of the subject. 

The book falls into five parts. The first is introduc- 
tory and gives the beginner a very clear idea of 
what statistical quality control can do. Part 2 deals 
with the control chart for variables based on sample 
means and ranges; and Part 3 deals similarly with 
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charts for the control of fraction defective. Part 4 
discusses the control of quality assurance ang 
acceptance procedures based on single and double 
sampling techniques. 

Thus far the author is on fairly familiar ground, 
though the abundance of his illustrations and the 
careful development of the basic ideas will make 
these sections well worth reading even for the expert. 
Prof. Grant then turns, in Part 5, to the pra 
problems of making quality control work, and 
some most interesting comments on the cost 
organisational factors involved in introducing sta 
cal methods into a factory. The resistance to qu 
control from the managerial and technical sic 
some industries has, in fact, to be experienced 1 
believed. Nearly all the controller’s activities ‘ 
the lines of departmental authority”, and it is far 
from easy to persuade the head of one department 
to increase his expenditure in order to make a larger 
reduction in costs in other departments. The success. 
ful director of a system of quality control has to be 
not merely a statistician and an engineer, but also a 
salesman, a psychologist and a diplomat. 

The problem of teaching the engineer to think 
‘probabilistically’ is in many ways an easy one. He 
need not worry about refinements in the theory of 
inference or torment himself with the question 
whether probability is a limiting frequency or an 
undefinable idea. His samples are as large as he 
likes to make them ; probability for him is very much 
the same thing as relative frequency; and in the 
course of a very short time he accumulates so much 
data that he can convince himself that the ordinary 
laws of probability work in practice whatever their 
theoretical basis may be. For this reason the engineer- 
ing world, from Shewhart onwards, has developed a 
sort of pragmatic frequency theory of probability. 
It may be difficult to justify logically, but it works. 
Prof. Grant accordingly introduces probability as a 
frequency concept, and it is enough for his purposes 
to take the direct theory as far as the derivation of 
the binomial and Poisson distributions. He does not 
require inverse probability at all, although, as he 
points out, some writers on quality control make an 
explicit use of Bayes’ postulate. 

There is a gratuitous footnote on page 112 which 
would be better omitted. ‘There seem to be,”’ says 
the author, “two reasons why the standard error is 
so frequently misused in applications outside the 
field of quality control in manufacturing. One reason 
is that Shewhart’s contributions to statistical theory, 
originally applied in manufacturing, are not so well 
known as they ought to be to statisticians in other 
fields. . . . The other reason is that statisticians in 
other fields are not subject to the immediate check 
on the accuracy of their predictions which is so 
common in manufacturing.”” One can share Prof. 
Grant’s admiration of Dr. Shewhart, one of the 
pioneers in introducing quality control into industry ; 
but I do not think Dr. Shewhart would claim to 
have made any contributions to statistical theory 
or to have taught statisticians anything they did 
not know about the use of standard errors. Prof. 
Grant invites the comment that the engineer should 
stick to his lathe. 

But this is the only passage in the whole book to 
which I would take exception. The work is fluently 
written and well produced, and may confidently be 
commended to engineers and statisticians as an 
excellent account of the subject. 

MavRICcE KENDALL 
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ALEXANDER GRAHAM BELL AND 
THE INVENTION OF THE 
TELEPHONE* 


By Pror. G. W. O. HOWE 


LEXANDER GRAHAM BELL was born in 
A South Charlotte Street, Edinburgh, on March 3, 
1847, the son of Alexander Melville Bell, who was a 
lecturer in elocution at the University, and whose 
father, Alexander Bell, was also a prominent teacher 
of elocution. This Alexander Bell had been a shoc- 
maker in St. Andrews, but had removed to Edinburgh 
and taken up acting, giving public readings of Shake- 
speare’s plays, and correcting stammering and other 
defects of speech. He then set up in London as a 
teacher of elocution. 

In 1865, on the death of his father, Melville Bell 
removed from Edinburgh to London, leaving his 
Edinburgh pupils and business in the hands of his 
dest son, Melville James. Melville Bell was appointed 
ecturer in elocution at University College. He was 
probably best known for his work on visible speech, 
that is, a method of teaching congenital deaf-mutes 
to speak, and it has been said that Miss Helen Keller 
3a living monument to his work. 

Melville Bell had three sons, of whom Alexander 
jraham was the second. On leaving Edinburgh 
High School at the age of fifteen, Alexander Graham 
went for a year to Elgin as a pupil teacher ; he then 
ittended lectures in Greek and Latin at the University 
if Edinburgh for a year, and at seventeen returned 
o Elgin as a resident teacher of elocution and music. 
In 1867 his younger brother died of tuberculosis at 
the age of nineteen, and Alexander Graham took a post 
st Bath to be nearer his parents, going the following 
rear to London to be his father’s assistant and 
jeputizing for him during his visits to America. 
He also attended classes in anatomy at University 
‘ollege. Then the elder brother in Edinburgh died 
suddenly, and as Alexander Graham’s health was 
ausing great anxiety, Melville Bell decided to leave 
London and settle in Brantford, Ontario. This was 
in 1870, and in the same year he was appointed 
professor of elocution at Queen’s College, Kingston, 
Ontario. It will be seen that Alexander Graham 
Bell was born and brought up in an atmosphere of 
vocal physiology and phonetics. At their father’s 
instigation, he and his elder brother, when school- 
boys, had made a model of the mouth and vocal 
rgans in gutta-percha and india-rubber, and 
yperated the lips and tongue while blowing air through 
it. If it did not speak, it is at least reported to have 
made a very passable imitation of ‘Ma-ma’. 

While teaching in Elgin, Alexander tried to determ- 
ine the pitch of the tones that constitute the various 
vowel sounds and the resonance pitches of the mouth 
avities when shaped to pronounce a given vowel 
sound. He wrote a forty-page letter to his father 
about it, and his father consulted his friend Alexander 
J. Ellis, who later translated Helmholtz’s ‘‘Sensations 
f Tone”; Ellis pointed out that Helmholtz had 
already done the same thing much more thoroughly 
and had also synthesized the vowel sounds by means 
of vibrating forks. Bell tried to repeat his experi- 
ments, but he confessed afterwards that his knowledge 
of the laws of electricity was too slight to enable 
him to understand the explanations given. Ellis 


* Substance of a commemorative address before the Royal Society 
of Edinburgh on March 3. 
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lent him the book, but as it was in German, Bell 
could only study the diagrams and try to interpret 
them. One of his misunderstandings was very for- 
tunate, for he gathered that Helmholtz had sent 
vowel sounds by telegraph, and it was two or three 
years before he found out his mistake. His mind 
started working on such things as the production of 
music by a number of electrically maintained forks 
operated by keys, and the possibility of transmitting 
the music over wires to a distance where there could 
be an electrically operated piano. He also thought 
of transmitting Morse signals by interruption of the 
musical note. He studied the various systems of 
telegraphy then in use and became familiar with 
Morse keys, sounders, etc. 

After a year or two in Canada, his health was 
greatly improved, and he was invited by the Boston 
Board of Education to investigate the possibility of 
teaching the children in the school for deaf-mutes 
to speak by means of his father’s system. He spent 
several months in a number of such schools in New 
Engiand, and in October 1872 he settled in Boston 
as a teacher of visible speech, and in the following 
year was appointed professor of vocal physiology in 
the School of Oratory of the University of Boston. 
He was then twenty-six years of age and an elocution- 
ist of the third generation. 

Whatever else he might be doing, Bell devoted his 
spare time to experiments, and in 1874 he had a young 
instrument maker, Thomas A. Watson, make him a 
number of electromagnets each with a flat spring 
armature, one end of the spring being clamped on one 
pole and the other end free to vibrate over the other 
pole; those that were to be used as transmitters 
having make-and-break points like an electric bell. 
There were six or eight transmitters, all tuned to 
different frequencies by adjusting the springs and 
connected to the same number of distant receivers 
through a single telegraph wire. Each receiver was 
tuned to its appropriate transmitter and was expected 
to respond to no other, but to reproduce the dots and 
dashes by an intermittent tone having a certain 
pitch. Bell never succeeded in getting this so-called 
harmonic telegraph to work satisfactorily. 

Although he devoted himself whole-heartedly to 
the dsvelopment of this harmonic telegraph, he had 
the transmission of speech always at the back of his 
mind and discussed it occasionally with his assistant, 
Watson; but his future father-in-law, who was 
helping him financially, persuaded him to concentrate 
on the harmonic telegraph. 

In June 1874 he gave an address to a convention 
of teachers of articulation to the deaf and dumb at 
Worcester, Mass., and demonstrated to them two 
instruments with which he did much experimenting. 
One was the manometric capsule of Koenig, which 
enabled a deaf person, by watching a sensitive 
flame in a rotating mirror, to note and try to imitate 
the wave-forms of the various vowel sounds. The 
other was Leon Scott’s phonautograph, in which the 
membrane operated a bristle which traced the wave 
on @ moving glass plate coated with lamp black. 
All this shows clearly that, to Bell, speech and wave- 
form were almost synonymous. 

In February 1875 he went to Washington in con- 
nexion with patent applications for multiple 
telegraphy, and took the opportunity of calling upon 
Joseph Henry, who was secretary of the Smithsonian 
Institution, and was then seventy-six. He explained 
his idea of an articulate telephone ; Henry told him 
that he thought it the germ of a great invention and 
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advised him to work at it and not publish the idea. 
When Bell said that he felt that he had not the 
necessary electrical knowledge, Henry replied, “‘Get 
it.’ In a letter to his parents, Bell said, “‘I cannot 
tell you how those two words have encouraged me.” 
Little did Henry and Bell dream as they sat talking 
that they would both, one day, be members of that 
small group of immortals—Ampére, Volta, Watt, 
Ohm, Faraday, Maxwell, Joule—whose names are 
for ever enshrined in the nomenclature of science. 

It was on June 2, 1875, that something occurred 
which altered the whole course of events. Watson 
was in one room attending to the transmitting reeds, 
while Bell in an adjacent room put each receiving 
reed in turn against his ear and adjusted it until it 
was properly tuned to its respective transmitter. 
Suddenly Bell rushed in to see what was happening 
and, as Watson said, “the speaking telephone was 
born at that moment.’’ What had happened was 
simply that the make-and-break points of one reed 
had welded together, and Watson had been plucking 
the reed to try to restart it, with the result that the 
sound that Bell heard was entirely changed. He saw 
at once that the receiver was being actuated, not by 
an intermittent current, but by an undulatory 
current in a closed circuit produced by the vibrations 
of the steel spring over the pole of the electromagnet 
due to the plucking. He told Watson to make a small 
drumhead of gold-beater’s skin, with the centre 
joined to the free end of the steel spring by means of 
a small button of cork, and a mouthpiece over the 
drumhead. This was made at once and tested the 
following evening, but the results were not very 
successful. Although Watson could hear Bell’s 
voice and almost catch the words, it required nine 
months further experimenting before Watson heard 
a complete and intelligible sentence. His patent 
application was filed on February 14, 1876, and the 
patent was granted on March 7. At that time a 
complete sentence of intelligible speech had not been 
transmitted, but a few days later, on March 10, 
Bell was trying his liquid transmitter in which the 
diaphragm carried a metallic wire dipping into a 
cup of acidulated water, and Watson heard the first 
complete sentence ever transmitted by the telephone. 
It was “Mr. Watson, come here; I want you.” 
Contrary to the common fallacy that Bell only 
invented the electromagnetic telephone, claim 4 
of his patent specification is for “the method of 
producing undulations in a continuous voltaic cir- 
cuit by gradually increasing and diminishing the 
resistance of the circuit, or by gradually increasing 
and diminishing the power of the battery, as set 
forth”’. 

During the summer of 1876 much progress was 
made, and by October tests were being made between 
Boston and Cambridge, a distance of two miles. 
Experiments were made with diaphragms of several 
feet diameter and with diaphragms as small as that 
of the human ear, with electromagnets and with 
permanent magnets of all shapes and sizes, and the 
present type of receiver gradually emerged. Bell 
used it both as receiver and transmitter; but it was 
necessary to speak very loudly in order to obtain 
satisfactory reception. The liquid transmitter was 
obviously not very suitable for practical use. 

A very interesting coincidence occurred in con- 
nexion with Bell’s patent application. He did not 
wish to make the American application until a similar 
application was lodged in London, and a friend who 
was going to London took a copy of the application 
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and promised to send Bell a cable as soon as it wag 
lodged. The cable never came and the application 
remained at the bottom of his friend’s trunk. Op 
February 14, 1876, his future father-in-law decided 
to wait no longer and lodged the application iy 
Washington without consulting Bell. This was q 
fortunate decision, for an hour or two later on the 
same day Elisha Gray lodged a caveat which also 
described a liquid transmitter with an electromag. 
netic receiver. Another interesting point is that 
fifteen days after the patent was lodged, Bell altered 
the wording by substituting “gradually increasing 
and diminishing the resistance’’, for ‘“‘alternutely 
increasing and diminishing the resistance”. his 
was doubtless intended to emphasize the undulat ory 
nature of the current, which is stressed throughout 
the specification. 

Within a few months Bell exhibited a liquid trans. 
mitter as well as the electromagnetic transmitter 
and receiver at the Philadelphia Centennial Exhibi- 
tion. One of the judges at this exhibition was Sir 
William Thomson, afterwards Lord Kelvin, and in 
his address to the British Association in Glasgow on 
his return he said: “I heard ‘To be, or not to be. 
There’s the rub’ through an electric telegraph wire, 
but scorning monosyllables, the electric articulation 
rose to higher flights and gave me messages taken 
at random from the New York newspapers. All this 
my own ears heard. This, the greatest by far of all 
the marvels of the electric telegraph, is due to a young 
countryman of my own, Mr. Graham Bell. Who can 
but admire the hardihood of invention which devised 
such very slight means to realize the mathematical 
conception that, if electricity is to convey all the 
delicacies of quality which distinguish articulate 
speech, the strength of the current must vary con- 
tinuously and as nearly as may be in simple proportion 
to the velocity of a particle of the air constituting 
the sound.’’ This was in June 1876, only four 
months after the lodging of his patent application. 
Sir William asked for the apparatus to be removed 
to the Judges’ Hall for further tests, as he wanted 
Lady Thomson to hear it. It is interesting to know 
that Henry was also one of the judges and reported 
that Bell’s invention was “the greatest marvel 
hitherto achieved by the telegraph’’. 

The first outdoor telephone line was installed in 
Boston in 1877, and at that time Bell gave a number 
of lectures in New York and in most of the large cities 
of New England, at which demonstrations were given 
of telephone reproduction of distant singers and 
speakers. In August of the same year, Bell married 
and made a trip to England and Scotland. On 
October 31, 1877, he gave an address in London on 
“Researches in Electric Telephony”, at a special 
meeting of the Society of Telegraph Engineers (now 
the Institution of Electrical Engineers). He concluded 
by saying that conversations had been carried on 
between New York and Boston, and that Mr. Preece, 
the engineer-in-chief to the Post Office, had informed 
him that conversations had been successfully carried 
on through a submarine cable between Dartmouth 
and Guernsey. Mr. and Mrs. Bell stayed eighteen 
months in Britain. Bell was kept busy, lecturing 
and clearing up the patent muddle caused by his 
friend’s neglect to lodge the application in London 
before Sir William Thomson’s return from America 
and his publication of all the details. 

As an indication of the rapid appreciation of Bell's 
work and of the remarkable development of the 
telephone on the commercial side, the Western Union 
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Telegraph Company declined the offer of Bell’s 
father-in-law to sell all the Bell patents for 100,000 
dollars; this was early in 1876. Two years later 
it was said that the Company would gladly have 
given 25,000,000 dollars for them. 

Bell’s idea of using the same instrument as receiver 
and transmitter proved unsatisfactory because of its 
lack of sensitivity, and his company soon went over 
to the use of transmitters of the variable resistance 
type, acquiring the Blake transmitter in October 
1878. In 1879 an agreement was made between the 
Western Union Company and the Bell Company 
whereby the latter had the use of the patents of 
Gray, Edison, Dolbear, and others, owned by the 
former company, who agreed that Bell was the 
inventor of the telephone and that his patents were 
valid and covered such things as transmitters using 
carbon contacts. But patent litigation went on for 
many years, the total number of actions involving 
the Bell patents reaching about six hundred. The 
great value of Bell’s invention can be judged from 
the number and violence of the attacks made upon 
it, and its soundness from the complete failure of 
all the attacks. 

On November 24, 1937, a tablet was unveiled on 
the house in which Alexander Graham Bell was born, 
and in the address following the function, I mentioned 
that it might be asked whether the statement that 
he was the inventor of the telephone was justified. 
Have not other men been given the credit for the 
invention ? In accounts of early experiments one 
must not be misled by the use of the word telephone ; 
it was used by Wheatstone and others before Bell 
was born, for the purely mechanical transmission of 
sound. The transmission of tones by means of an 
electric circuit was sometimes referred to as electric 
telephony ; and finally, when speech transmission 
was attained, it was sometimes distinguished as 
articulate telephony or speech telephony. 

The starting point of all the early experimenters 
seemed to be the phenomenon of magnetostriction 
discovered in 1837 by Page, and described by him in 
Silliman’s Journal under the title of ““The Production 
of Galvanic Music’’. If a coil is wound around an 
iron rod, then the rod emits a sound when the current 
is switched on and a louder sound when the circuit 
is suddenly opened. If the current is interrupted 
at an audible frequency, the rod will emit a musical 
tone, which can be amplified by mounting the rod 
on @ sounding board. By varying the frequency 
of the interruptions the rod can be made to ‘sing a 
tune’. 

The late Silvanus Thompson wrote a book entitled 
“Philipp Reis, the Inventor of the Telephone”. As 
[ said in 1937, I read and re-read this book, and 
it removed any doubts which I may have had as to 
the justification for regarding Bell as the inventor 
of the telephone. Reis was a school teacher living 
near Frankfort-on-Main, who devoted years of patient 
research to the problem of telephony ; he read papers 
and gave demonstrations at Frankfort and other 
places. After 1864, no further progress appears to 
have been made; the matter was allowed to drop, 
and Reis died.in 1874. Thompson visited his home 
and interviewed his widow and others who had known 
Reis and taken part in his experiments; but there 
is no reliable evidence that Reis ever succeeded in 
transmitting a single sentence of intelligible speech. 
His transmitter was essentially a make-and-break 
apparatus, capable of transmitting tones and there- 
fore tunes, and very simple vocal sounds. It consisted 
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of a box with a mouthpiece into which one spoke ; 
on the top of the box was a membrane carrying a 
thin strip of platinum; an arm carried a fine 
platinum point which was adjusted to touch the 
platinum strip on the membrane. His receiver was 
the singing iron rod of Page, mounted on a sounding 
board, which would respond to the make and break. 
In the light of our present knowledge—or even of 
the knowledge of the nature of speech which Bell 
possessed in 1875—it is obvious that such a make- 
and-break device could not possibly transmit 
intelligible speech. 

A book entitled ‘“‘Who Invented the Telephone ?”’, 
by William Aitken, was published in 1939. It consists 
in the main of a very crude attack on Bell. It purports 
to give a reproduction of Bell’s patent specification 
‘“‘“somewhat abbreviated”’. On reading it, I wondered 
if Bell had really made such a muddled statement, 
but on consulting the actual specification I found it 
to be crystal clear; the apparent muddle was due 
entirely to the omission of an essential phrase. 

Everyone who came into personal contact with 
Bell was impressed by his transparent honesty and 
his readiness to give due credit to other people, 
so much so that the Bell Company lawyers found it 
rather disconcerting. On returning from England 
in 1878, he was so tired of the patent squabbles and 
the prospect of having to fight unscrupulous rivals, 
that he decided to give it all up andreturn to teaching ; 
but Watson, who was sent to Canada for the purpose, 
persuaded him to return with him to Boston and 
do his best to defend his patent rights. 

For the next year or two he experimented with 
selenium and the problem of producing and reproduc- 
ing sound by the agency of light—the photophone 
as he called it. In 1880 the French Government 
awarded him the Volta Prize of 50,000 francs which 
had been established by Napoleon. With this 
money he established in Washington the Volia 
Laboratory, and financed experimental work in which 
he was associated with his cousin, Chichester Bell, 
and Sumner Tainter. It was this Volta Laboratory 
Association that made the great advances in the 
gramophone, replacing Edison’s hill-and-dale record- 
ing on tin foil by lateral cutting on a wax cylinder 
and later replacing the cylinder by a disk. When 
these patents were sold, Bell put his share of 200,000 
dollars into the endowment of a Volta Bureau for 
the increase and diffusion of knowledge relating to 
the deaf. 

In 1885 the Bell family visited Baddeck, in Nova 
Scotia, and were so pleased with it that Bell grad- 
ually acquired land there until he owned a headland 
which he called Beinn Bhreagh, on which he built 
a house and a laboratory. This was in 1892. For 
the remaining thirty years of his life his main interests 
were sheep breeding and aerial flight. In 1907 he 
formed an Aerial Experimental Establishment and 
gathered around him a group of experts. They 
experimented with man-carrying kites, aeroplanes 
and hydrofoils. 

It was a memorable occasion when in 1915 the 
coast-to-coast telephone service was opened by Bell 
in New York and his old assistant Watson in San 
Francisco, a distance of 3,400 miles. 

Bell died at his home in Nova Scotia on August 2, 
1922, and was buried on the hilltop at Beinn Bhreagh. 
The coffin of pine boards was made in the laboratory 
workshop, and he was dressed in an old homespun 
working suit with the red button of the Legion of 
Honour in his buttonhole. 
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THE ECONOMIC POSITION OF 
GREAT BRITAIN 


HE White Paper “Economic Survey for 1947” 

(H.M.S.O. Cmd. 7046. 1947. 6d. net), which has 
followed the earlier “Statement on the Economic 
Considerations Affecting Relations between Em- 
ployers and Workers’”’ and the “Statement Relating 
to Defence’’ (Cmd. 7042. H.M.S.O., 1947. 2d. net), 
gives a frank and sombre account of Great Britain’s 
economic position. Less exhortative than the earlier 
one, its chief weakness is the absence of any real 
indication of the plan of action and the concerted 
measures by which the Government proposes to meet 
the danger. None the less, it is a most welcome 
instrument for educating the people of Great Britain 
in the true facts of the situation and their individual 
and collective implications, and every weapon of 
publicity should be used to bring those facts and 
implications home to every voter. As the Prime 
Minister rightly says in the foreword, it is the duty 
of any democratic Government to take the people 
frankly into its confidence, however difficult the 
position of the country may be; and again, “The 
Government alone cannot achieve success. Every- 
thing will depend upon the willing co-operation and 
determined efforts of all sections of the population. 
It is essential that all should understand that the 
maintenance and the raising of the standard of life 
of the people depends upon the extent to which 
every individual plays his or her part in contributing 
to the sum of goods and services available to the 
nation.” 

No exception can be taken to the presentation of 
the facts in the White Paper itself. They are dis- 
played clearly and lucidly and cogently marshalled 
in support of the argument. There is first a section 
outlining the nature of economic planning and the 
considerations upon which democratic planning must 
be based. Thus early there is the frank warning that 
if more is required to satisfy any one of the five main 
national needs—defence, payment for imports, capital 
equipment and maintenance, personal consumption, 
and public services—which the twenty million 
workers in Great Britain, producing goods and ser- 
vices to the value of more than £8,500 millions a 
year have to satisfy, it can only be at the expense of 
the others, unless the total amount of work done is 
increased. If the total resources are reduced by 
unemployment or by a fall in the output per man- 
year, less of these requirements can be met. 

The White Paper then proceeds to outline the 
conditions to which economic planning must con- 
form in order to preserve the maximum possible 
freedom of choice to the individual citizen. Not only 
must there be regard to our special economic con- 
ditions; it is of the first importance that planning 
in Britain should be as flexible as possible. In 
avoiding the waste of unemployment, we should not 
destroy the essential flexibility of our economic life. 
The Government is seeking to develop a system 
which comprises an organisation able to gather 
sufficient knowledge and reliable information to 
assess the national resources and to formulate the 
national needs, a set of economic ‘budgets’ which 
relates these needs to the country’s resources and 
enables the Government to determine the best use 
for the resources in the national interest, and methods 
the combined effect of which enables the Government 
to influence the use of resources in the desired 


NATURE 


April 5, 1947 Vol. 159 


direction, without interfering with democratic free. 
doms. 

‘““Resources can be increased by increasin,: the 
labour force, or by a bigger output per man-year or 
by a combination of the two. A reduction the 
labour force or a reduction in the output per man 
year—by lower efficiency or by shorter hours or 
increased holidays unaccompanied by a compensating 
increase in hourly output—reduces the total resources 
and means that even less of the requirements can be 
met than before. Planning the allocation of resources 
between the various national plans is at present a 
task of deciding which out of a number of claimants 
must go short—in other words, which are the more 
important national priorities.”” While, however, the 
Government must lay down the economic tasks for 
the nation and say which things are the most 
important and what the objectives of policy should 
be, giving as much information as possible to cuide 
the nation’s economic activity and using its powers 
of economic control to influence the course of develop. 
ment in the right direction, the execution of the plan 
is a matter for co-operation between Government, 
industry and the people. 

Reviewing next the period July 1945—December 
1946, the Statement points out that the defence 
sector (armed forces and munitions) has been reduced 
from about 42 per cent of the nation’s man-power to 
less than 10 per cent, and in this re-allocation un. 
employment in Great Britain never exceeded 2-5 per 
cent of the insured population, nor, in general, out- 
side the Development Areas, 1-5 per cent. Exports 
have expanded to 110-115 per cent of the 1938 
volume, and in 1946 industrial equipment and main- 
tenance reached a normal pre-war year’s work. 
Homes have been provided, by new building and 
repair, for nearly 300,000 families, and the way has 
been cleared for as rapid an expansion in house- 
building as the material supplies will permit. Ther 
has been little change on balance in food consump- 
tion; but a considerable expansion in supplies of 
manufactured goods to the home civilian markets to 
levels ranging from two-thirds to more than 100 per 
cent of pre-war years. Although far more plentiful 
supplies must be available than before the War to 
remove shortage in the shops, for a large section of 
the people the present food and clothing rations are 
more than they could normally afford even in good 
pre-war years. 

In passing to the situation in 1947, the White 
Paper, like its predecessor, drives home the central 
fact that we have not enough resources to do all that 
we want to do, and barely enough to do all we must 
do. Whether we reckon in man-power, coal, elec- 
tricity, steel or national production as a whole, to 
get all we want, production would have to be 
increased by at least twenty-five per cent. The 
essential priorities are picked out with brutal frank- 
ness : first importance must be attached to payment 
for imports and to basic industries and services, 
particularly coal and power. These requirements are 
then explained and related to the general plan, and 
the broad conclusion reached that the export target 
of 140 per cent of 1938 volume by the end of the 
year is of prime importance. Exports to the western 
hemisphere (and some European countries, with 
which we have deficits, namely, Sweden, Switzer- 
land, Portugal) are of particular importance, for they 
earn dollars or the equivalent and pay for our essential 
imports from these countries. Close import control 
must be maintained, particularly of products which 
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come predominantly from the western hemisphere. 
Home production must be increased along lines which 
contribute to these policies, agriculture and shipping 
being of major importance in this connexion. Special 
reliance, it is considered, should be placed upon a 
substantial growth of engineering, vehicle, chemical 
and miscellaneous exports. The labour force in 
manufacturing industry already employed on orders 
for export is about 50 per cont above the pre-war 
level, and is capable of further expansion provided 
that fuel and power supplies are adequate. These 
export targets cannot be achieved at all readily and 
sometimes not at all without reducing production 
available for the home market. 

The basic fact of the position of Great Britain over 
the next few years is that we must devote at least 
25 per cent of our manufacturing capacity to the 
production of exports ; and we need to export more 
than this if we are to get the imports necessary to 
raise our standards of living. Equally important is 
the restoration of the full efficiency and productive 
power of our basic industries. Here it is urged that 
the 1947 industrial problem is fundamentally one of 
coal. We cannot afford to set a lower production 
target for the year than 200 million tons of coal, and 
this is barely enough for current use and for stock. 

To achieve it the Government proposes to increase 
the labour force by making the industry attractive 
enough to draw the necessary number of recruits. 
Underground miners are to be exempt from call-up 
to the Forces for the next five years, and the National 
Union of Mineworkers has agreed to the employment 
of Poles in the mines. High priority is to be given to 
all measures which can contribute to increased coal 
production, such as the production and import of 
mechanized mining equipment and plant for open- 
cast coal production. The Government will take all 
possible measures to secure economy in the use of 
coal and give high priority to the conversion of 
engines and plant to oil burning. Drastic measures 
are to be taken to reduce non-industrial consumption 
of coal, gas and electricity, but the main emphasis in 
the coal budget is on increased output per man. 

In regard to power, while the immediate crisis 
arises from lack of coal, even at full capacity the 
power stations of Great: Britain cannot meet the 
demand, and although high priority is given to the 
production of new generating plant, some years will 
be required to make up the arrears. The steel short- 
age results from lack of imports and shortage of coal, 
but no serious gap is anticipated in 1947 between 
the supplies available and the essential needs of the 
major steel-consuming industries, provided that 
exports are cut to a minimum. Much re-equipment 
and maintenance work, however, is urgently de- 
manded on the railways, and restoration of shipping 
is amajor task. The Government’s agricultural policy 
is to switch production from crops for direct human 
consumption to live-stock and live-stock products, 
especially pigs and poultry, but the world cereal 
shortage has delayed this policy. More agricultural 
workers are required ; in the building industry, raw 
materials are the major obstacle to the building 
programme. There is just a hint that the output per 
man-year in this industry is far below the level which 
should be attained. 

Reviewing these industries, the Statement indicates 
that for 1947 the Government is aiming at a distribu- 
tion of work between capital equipment and main- 
tenance of 48 per eent for new construction and 
52 per cent for plant. The former includes 20 per 
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cent for housing, 6 per cent for new industrial 
building—a figure which appears to be dangerously 
low, in view of its bearing on industrial efficiency— 
and 22 per cent for other building and maintenance, 
including war damage repairs. The latter is made up 
of 9 per cent for electricity, gas and Post Office ; 
4 per cent for roads, bridges, docks, harbours, canals, 
ete.; 15 per cent for railways, commercial road 
vehicles, shipping and civil aviation; and 24 per 
cent for plant for industry, mining and agriculture. 

On defence, the White Paper provides for a reduc- 
tion in the Armed Forces from the December 1946 
level of 1,427,000 to 1,087,000 by the end of March 
1948, and a fall in the number of workers supplying 
them. The housing programme is 240,000 new per- 
manent houses and 60,000 temporary houses, and 
the amount of other capital equipment and main- 
tenance work is to exceed that of a normal pre-war 
year by at least 15 per cent. Programmes for educa- 
tion, public health and national insurance are to go 
forward, and a proper degree of efficiency of the 
public services is to be maintained, with special 
reference to economy in man-power. 

The key to success in reaching these objectives is 
man-power, and both a larger labour force and a 
higher output per man-hour are required. Moreover, 
the present geographical and industrial distribution 
of the labour force is unsatisfactory. Foreign labour 
is the only substantial means of increasing our pros- 
spective labour force of 18,300,000 men and women 
at December 1947, and while the Statement points 
out that the old arguments against foreign labour are 
no longer valid, it does not show a proper appreciation 
of the urgency of the situation to suggest that they 
are especially required for the under-manned indus- 
tries: it is surely only there that such labour should 
be at present recruited if there is any meaning in the 
Government’s plan. The Statement indicates that 
the Government contemplates an additional 100,000 
workers from all sources, and sets forth the desirable 
distribution of the total 18,400,000 workers if its 
objectives are to be realized. ““The size and distribu- 
tion of the labour force are important, but what 
ultimately counts is the output which the nation 
produces. We shall not attain the objectives described 
without an increase in output per man a year... . 
In the longer view, increased output per man-year 
is the only way to expand production and the standard 
of living. . . . Increased efficiency in the supply of 
services is just as important as increased output per 
man-year in the production of goods. . . . Action 
which serves to reduce output per man-year in any 
industry is directly endangering the attainment of 
these objectives. The nation cannot afford shorter 
hours of work unless these can be shown to increase 
output per man-year. Greater leisure is a very 
desirable thing, but it is not at the moment a prime 
essential like imported food. It is not as important 
as coal or clothing or housing.” 

That is putting it bluntly, and much of it needs to 
be said at the present time. But it is disconcerting 
to read also that the Government only now proposes 
to invite the representative organisations of industry 
to co-operate with it in an attempt to establish the 
facts regarding output; or that it “attaches great 
importance to the introduction of systems of pay- 
ment and other arrangements which provide the 
maximum incentive to increase output’. For it is 
on Government action that the claim which the 
transport, distribution and other services make upon 
man-power largely depends. 
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Welcome emphasis is laid on research and develop- 
ment in the White Paper, which in referring to a 
start on longer-range planning for defence research 
and development with the constitution of the Defence 
Research Policy Committee, lays stress on the 
importance of encouraging scientific research and 
development at a time when economic considerations 
must severely limit expenditure on new equipment. 
Although there is evidence that, with the appoint- 
ment of Sir Henry Tizard as chairman of the Advisory 
Council on Scientific Policy, knowledge of develop- 
ments over the whole field of science will be pooled, 
to the benefit both of the civilian community and of 
national defence, there is not the same evidence of 
close co-operation elsewhere. 

The references to the Defence Research Policy 
Committee are, however, encouraging. Through its 
close link with the Chiefs of Staff, the Committee will 
be continuously aware of the latest concepts of 
strategy and operational thought and will itself be 
able to influence those concepts by reason of its 
knowledge of future trends in the field of defence 
science. The Committee will also study programmes 
for research and development formulated by the 
Service and Supply Departments in connexion with 
the preparation of annual estimates, and it will also 
have brought before it all problems which arise on 
the higher organisation of defence research and 
development, and on the requirements of the Service 
and Supply Departments for scientific man-power, 
and also major projects for new establishments. 

Such organisation providing for effective co- 
ordination of effort is the right instrument and 
condition for securing whole-hearted co-operation. 
It is essential that a like effort should be made in 
other fields. Co-operation, as Sir George Schuster has 
pointed out, is a two-way effort, demanding a lead 
from the Government as well as response from 
industry and from the nation. It requires organisa- 
tion and much more than passive acquiescence in 
regulations or sporadic demands of the Government 
from individual interests. Whether or not industrial 
and trade associations become, as Sir George Schuster 
suggests, bodies to whom a general strategic task 
can be entrusted with confidence, to be worked out 
in close collaboration with the trade unions, no such 
instrument can be substituted for resolute leadership 
by the Government. 


DEFECTIVE COLOUR VISION IN 
INDUSTRY 


COMMITTEE of the Colour Group of the Physi- 
A cal Society has performed a valuable task for the 
benefit of the community in preparing its recent 
“Report on Defective Colour Vision in Industry’’*. 
It is written in a style which will be readily under- 
standable by non-technical readers. Starting with 
a clear account of the nature and incidence of defec- 
tive colour vision, it goes on to describe various colour 
vision tests, and mentions an almost alarming variety ; 
an interesting chapter deals with colour vision in 
industry and the Services, from which it appears 
that there is a strong case for pre-vocational testing 
and routine examination of the colour vision of school 
children. A concluding chapter makes a series of 


* Report on Defective Colour Vision in Industry. yt Committee 


of the Colour Group. Pp. 52. (London: Physical lety, 1946.) 


3s. 6d. net. 
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recommendations, of which perhaps the most impor. 
tant is that “‘all children should be tested at schoo! 
at the age of 13 or over, using one of the approved 
Confusion Chart Tests’’. Confusion chart tests are 
also suggested as suitable for pre-vocational tests 
for a great variety of industries and trades. 

Defective colour vision is found, we are tol:!, in 
about 8 per cent of the male population, but on!y in 
a much smaller percentage of women. Of the males, 
only about 2 per cent are ‘dichromats’, a class which 
can match all hues with an additive mixture of two 
suitable primary colours, and also would be liab!e to 
make the grossest errors in colour matching; but 
there are many in the remaining 6 per cent who, 
while not liable to confuse (say) reds and greens under 
good lighting conditions, nevertheless have inferior 
powers of colour discrimination and may make 
substantial mistakes if the light is poor. In this 
group are found the ‘anomalous trichromats’ who, 
while requiring three suitable primary colours to 
match all hues by these primaries combined in 
suitable proportions, nevertheless do not usually 
agree with such a match made by a normal person. 
It is important to realize, as is brought out by 
the report, that colour-defectiveness exists in many 
degrees of severity ; thereis no single condition which 
can be called ‘colour blind’. 

While the Services, public transport undertakings, 
and some industrial organisations prevent the entry 
of unsuitable persons by adequate tests, there is no 
consistent public policy in attempting to ensure that 
colour-defective persons do not become occupational 
misfits. The report instances the textile trades, 
drapery, electrical industries, paper-making, and 
many other cases in which a certain proportion 
(perhaps 20 per cent in some cases) of the employees 
must perform operations depending on sensitive 
colour discrimination. In many cases the matter is 
left to a kind of natural selection ; people who find 
difficulty avoid such jobs, or they are found to be in 
difficulties and transferred to alternative posts. The 
Committee remarks in this connexion: ‘‘We have a 
clear impression that this loss of time and efficiency 
is by no means small, and that there would be real 
value, both from employers’ and employees’ points 
of view, in ensuring that colour-defective persons did 
not embark on lines of work where normal colour 
vision is necessary or highly desirable’’. 

The result of a colour vision test is a matter of 
prime importance to the individual whose career 
may depend upon it. While stressing the importance 
of the elimination of colour-defectives from certain 
callings, the report proposes that the tests should 
occur before the individual has developed hopes which 
must be disappointed. We might add that any person 
failing should be convinced that justice has been 
done. While this last point is not neglected in the 
report, it does not seem to have been given enough 
weight. 

The recommendation for the testing of school 
children is excellent, and there is no doubt that it 
should be implemented as soon as possible. There 
will be some boys who will have already been attracted 
to the Navy or merchant marine, and will, if colour- 
defective, have to turn their ambitions elsewhere. 
The defect is just as important in such a case as an 
error of refraction, and even if the test occupies five 
minutes of the time of a trained person, is that really 
an important objection? It is possible that the 
teachers, who already nobly carry a great burden of 
duties besides their normal teaching, might be able to 
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include the first test as part of some instructive and 
amusing game in the ordinary school curriculum, and 
this without feeling that colour tests were the ‘last 
straw’; there seems scope here for some invention 
by an educationist who is prepared to study the 
problem. 

The report speaks in various places of the desir- 
ability of having well-printed cards for confusion 
chart tests, adequate lighting, proper refractive cor- 
rections, etc.: but these remarks do not appear 
adequately to reflect the immense importance which 
is rightly attached by the public to uniformity and 
justice in tests of this kind. In regard to one calling, 
the trade union concerned has taken a most active 
interest in such matters, and was reputed to go so 
far as to coach candidates in the tests. Even the 
school ‘screening’ tests should be uniform in character 
and adequately planned ; a set of grimy cards, half- 
wen in a bad light, may make more trouble than 
they are worth. There are people who misunderstand 
the objects of such tests, and are capable of purchas- 
ing a set of cards for study in an attempt to defeat 
theexaminer. If there: sening test should be carefully 
conducted, this applies even more forcefully to the 
case of the testing of the doubtful cases classed in the 
report as Group IIa. In spite of the convenience and 
undoubted effectiveness of the confusion chart 
method, the report leaves one with the impression 
that there is no guarantee that different sets of cards, 
even of the same supposed character, will not differ 
appreciably among themselves. This may not 
matter for a first screening test, but seems a serious 
drawback in the case of the decision (often difficult 
to make) as to whether a candidate is admissible to a 

icular vocation. 

It may be that some means can be found of ensuring 
that confusion chart methods are properly controlled 
beth in the production of the charts and their condi- 
tion of use ; but in this connexion my own experiences 
inan attempt to produce a standardized colour vision 
lantern may be of some interest. 

In reviewing ‘lantern’ colour vision tests for entry 
to the Royal Navy, Commander Macleod found that 
there were considerable differences among the actual 
lanterns employed. A committee of the Medical 
Research Council, to which I had the honour of being 
co-opted, proposed to make the Board of Trade 
lantern test, known and well proved over a long period 
f time, the basis of a lantern test for the Royal 
Navy. The new lantern as re-designed, and made by 
Messrs. Kelvin Bottomley & Baird, Ltd., gives 
imost exactly the same effects as the Board of 
Trade lantern, except that perhaps the luminous 
quality of the lights is somewhat closer. Exact 
quality is too elusive a fox to chase, but by the 
helpful co-operation of the National Physical Labora- 
tory and the makers, we were able to formulate a set 
of tolerances to which all lanterns could be produced, 
but not without considerable effort and care. A good 
¥ many lanterns have had to be corrected before they 
passed the careful tests of the National Physical 
laboratory. This lantern is the only one, so far as 
Iknow, which is regularly produced to conform to 
the Laboratory’s specifications. This question of 
guaranteed equality and testing is not mentioned in 
the section of the report dealing with lantern tests, 
though it is the essential feature of the new lantern. 

I have been at some pains to emphasize this ques- 
tion of uniformity because I feel that the vocational 
ests in particular arg too important to be left to 
somewhat haphazard methods. Thereport comments, 
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very justly, that if an electrician is tested by a match- 
ing test, using wires having clean coloured wrappings 
seen in a good light, he may not find the same difficulty 
that he does in practice when the light is poor and the 
wrappings dirty or faded. On the other hand, there 
are all degrees of dimness of light and fading, and it is 
possible that a person who failed in a supposedly 
‘realistic’ test with one concern might pass in another. 
This may not matter much in the case of small 
industrial undertakings, which can please themselves 
about the tests they employ; but if, for example, 
entry to the Civil Service depends on a test, it ought 
to be reasonably uniform. On the bases of their 
possible standardization, and the satisfaction of the 
candidates with the tests, ‘lanterns’ have at present 
some claim to be considered for tests in cases other 
than those of mariners and transport workers. Every 
practical test is, in some degree, arbitrary. 

Apart, however, from matters of secondary 
importance, the report should be of great public 
service in providing for the first time a clear general 
picture of the problem, and the lines along which 
its solution should be attempted. The rewards of 
success will lie in a small but definite improvement 
in the efficiency of industry, and (much more impor- 
tant) the avoidance of the disappointment and 
difficulty which may invade the lives of those who are 
unfortunate enough to suffer from defective colour 
vision. It is much to be hoped that the report will 
be carefully read by all educational authorities and 
persons concerned with recruitment for industry and 
the professions. L. C. Martin 


OBITUARIES 
Dame Margaret Tuke, D.B.E. 


THE largely attended memorial service in St. Paul’s 
Cathedral on March 11 was a tribute to the memory 
of a woman who gave the best years of her life to 
the cause of women’s education and who, by her 
inspiration and leadership, brought Bedford College 
to the forefront of British university colleges for 
women. 

Dame Margaret Tuke, who died on February 21 
at the age of eighty-four, was the daughter of James 
Hack Tuke, of Hitchin, Herts. She was educated at 
St. John’s, Withdean, Brighton, from which school 
she proceeded to Newnham College, Cambridge, 
where she read for the Medieval and Modern Lan- 
guages Tripos. She was appointed to a lectureship in 
modern languages at Newnham in 1890 and continued 
in Cambridge until 1905, in which year she accepted 
the tutorship to women students and a lectureship 
in French at University College, Bristol. After two 
years at Bristol, she was appointed principal of 
Bedford College for Women, then occupying in- 
adequate buildings in Baker Street, London. During 
Miss Tuke’s tenure of the principalship, the College 
grew in size and importance, and its academic 
standing became firmly established. It was moved 
to its present site in Regent’s Park and, largely 
owing to her initiative and energy, extended its range 
of studies considerably, especially in the natural 
sciences. Laboratories for botany, chemistry, geology, 
physics, physiology and zoology were opened, 
designed to provide adequate facilities for advanced 
teaching and research work. Additions were also 
made to the number of subjects in the Faculty of 
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Arts for which teaching was provided, and Bedford 
College became one of the most important as well as 
the largest of the colleges for women in the univer- 
sities of Great Britain. 

Dame Margaret’s services to the University of 
London were notable. It was only four years after 
her appointment to Bedford College that she was 
elected to represent the Faculty of Arts on the 
University Senate, and she was repeatedly re-elected 
in this capacity until her retirement in 1929. It was 
very unusual for the head of a college to be elected 
by the professors, readers and teachers of a faculty 
as one of their Senate representatives; but the 
Faculty of Arts had been quick to recognize the 
administrative ability of the new principal of Bed- 
ford, and to see that she would be a tactful advocate 
of their views. She was an active member of the 
Academic Council from 1911 until 1929, and also 
served on a score or more of Senate committces 
dealing with a wide range of matters, scholastic and 
social. Of some of these she served as chairman, 
notably of the University Scholarships Committee, to 
the work of which she devoted much time when the 
annual awards were under consideration. Her views 


on university matters commanded attention and 


respect. She was responsive to new ideas and 
encouraging to the younger generation and to col- 
leagues who desired to see improvements made in 
courses of study or examinations. For her services 
to education she was created D.B.E. in 1932. The 
honorary degree of D.Litt. was conferred upon her 
by the University of Reading in 1937. She was a 
fellow of Newnham College, Cambridge, from 1905 
until 1936. 

Dame Margaret was unassuming in manner and 
blessed with a quiet charm and a ready smile 
sometimes said to be a disarming asset. There are 
gifts of courtesy and kindness which are always 
recognized and are particularly valuable in one 
holding an administrative appointment, for they 
serve to soften the unavoidable asperities which such 
an office may involve. Dame Margaret Tuke pos- 
sessed these gifts in a very special degree, and leaves 
behind her a memory which is sweet and fragrant- 
a memory which those who were privileged to know 


her will always treasure. FRANK HorRTON 


Prof. P. M. Roxby 


Pror. Percy MAuDE Roxy, as his second name 
and surname imply, belonged by descent to families 
long known for service to our public life, especially 
in the Church. He was the youngest son of the Rev. 
H. M. Roxby, vicar of Buckden, Hunts, and it is 
highly characteristic that he had taken a house at 
Buckden with a view to retirement there, so deep 
were his attachmentstotherural tradition of England, 
in spite of all the devotion he had lavished upon the 
University of Liverpool and its students over a 
period of forty years. 

Born on November 21, 1880, Roxby was educated 
at Bromsgrove School and Christ Church, Oxford, to 
which he went with an open scholarship in history. 
He followed this up by gaining the Gladstone Memorial 
Prize in 1902 and a first-class in modern history in 
1903. After graduation, he studied under Prof. A. J. 
Herbertson, then recently settled in Oxford as head 
of the Geography Department. Before he had com- 
pleted his projected scheme, the University of 
Liverpool inquired for someone to teach geography, 
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and Herbertson sent Roxby to begin what was to }y 
a great life-work as a teacher. After various prelimi. 
ary stages he was given a full: lectureship with t}, 
responsibility for geography in the University 9, 
Liverpool in 1908. He was awarded the Alber, 
Kahn Travelling Fellowship in 1912 and visited th. 
United States, India and China, beginning in oop 
nexion with the last-named what became a 
attachment and devotion. In 1917 a new 
geography was given to Liverpool in recog: 
Roxby’s work, and he held the professors} 
1944. 

Roxby’s welcome to foreign students in his 
ment brought him notable recruits, includi: 
like Prof. Chang from China and Profs. Ame: 
Huzayyin and others from Egypt. He wa 
leave to act as a member of the China Ed 
Commission in 1921 and, with this added ex; 
of the East, he wrote valuable articles to help ' 
and students to understand and interpret Ching 
In 1930 he was invited to act for a year as visiting 
professor in the Egyptian University at Cairo, wher 
some of his students were implanting his tradition 
In the same year he became president of the Ge 
graphical Section of the British Association for thy 
Advancement of Science, and his address was , 
notable plea for the humanist approach to geography 

Under such a vital teacher, the friend of all his 
students, the Geography Department at Liverpo. 
grew and became one of the acknowledged sources o/ 
strength of the University. In addition to lectures 
discussions, and help with essays and theses, Roxb, 
gave his time without stint to his students and ther 
problems, personal as well as scientific. He als 
spent perhaps too much of his time and strength o 
geographical, educational and international stud 
groups up and down the country without thought 
fee or reward. His position as an acknowledged leader 
of efforts for international understanding becany 
clear as the years passed, and he devoted mud 
thought to committees promoting cultural relations 
with China and Chinese universities. This ceaseles 
activity perhaps lessened his output of printed work 
but he contributed articles on China to the “‘Encyek 
pedia Britannica”’ and to various reviews, and this 
culminated in his editing of the Naval Intelligence: 
Handbook on China printed for official use during the 
1939-45 war period. It is greatly to be hoped that 
this monumental work, to which he contributed s 
much, may soon be made available for general use. 

During the War, Roxby’s school of geography was 
to a large extent evacuated from Liverpool to Harlech 
and Roxby became for a while responsible for the 
part of the University of Liverpool installed in that 
beautiful mountain region, which made a stron 
appeal to him and led him to encourage students 
before and after graduation to concern themselves 
with studies of Wales. If, however, China, Egypt. 
Lancashire, East Anglia and Wales held his special 
interest, as a stream of publications by his students 
indicates, his sympathies were universal, and al 
superiority complexes were alien to his open mind, 
which yet maintained a strong loyalty to his ow 
origins. 

In 1944 the British Council invited Roxby t 
become its chief representative in China, and this 
led him to anticipate his retirement from the Univer 
sity of Liverpool, where he had for so long been ar 
outstanding and beloved member of the professorial 
staff. He had married in 1941 Miss M. P. Howden, 
lecturer in history in the University, and with Mrs 
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Roxby he went out to Oliiha in 1945, making plans 
to help Chinese colleagues in educational and other 
fields to rehabilitate their cultural life after the 
dislocation due to so many years of war. Roxby was 
no westernizer; he loved Chinese thought and 
Chinese art, and at the same time felt deeply the 
problem of Chinese rural poverty. One may say that 
he carried on at least two life-works, one for geograph- 
ical thought in Great Britain, and especially at the 
University of Liverpool, and one for and in China. 
His work for Egypt was scarcely less. His students 
have spread far and wide, and much of his thought is 
included in their published work, which habitually 
refers to him as the source from which they have 
derived their inspiration. His colleagues in other 
universities found his selfless co-operation a great 
support and encouragement, and his help to the 
Geographical Association through many years is 
gratefully acknowledged. H. J. FLEURE 


NEWS an 


Astrophysics at Cambridge: Prof. F. J. M. 


Stratton, O.B.E., F.R.S. 


Pror. F. J. M. StRaTToN retires from the chair of 
astrophysics at Cambridge on September 30. Thus 
will end an official connexion with the Solar Physics 
Observatory which dates back to 1909. In that year 
he was appointed assistant in astrophysics at the 
Newall Telescope, Cambridge Observatory, while in 
1913, when the astronomical work at South Kensing- 
ton was fused with that of the Newall Telescope under 
the name of the Solar Physics Observatory, he became 
assistant director to Prof. H. F. Newall. After the 
First World War, in which he served with distinction 
in the Royal Engineers, Stratton was forced by the 
pressure of his College duties to resign his official 
post at the Observatory. His research, however, was 
still carried on from there, and on the retirement of 
Newall in 1928 Stratton was appointed to the chair of 
astrophysics and to the directorship of the Observa- 
tory. Through his efforts, aided by those of happily 
chosen successive assistant directors, the Solar Physics 
Observatory has become to-day, it will be generally 
agreed, the leading centre for astrophysical research 
in Great Britain and the training ground for astron- 
omers from many lands. 

Prof. Stratton’s own researches have covered a wide 
field, ranging from problems in gravitational and 
positional astronomy to investigations in astro- 
physics. He is best known, however, for his work on 
nove—initiated by his brilliant discovery of A-type 
and B-type absorption lines simultaneously appearing 
in the spectrum of Nova Geminorum II, each type 
with its own velocity displacement, and culminating 
in his work on Nova Herculis 1934 and the magnificent 
atlas of its spectra. He has been an assiduous 
observer of solar eclipses, and the ultra-violet spectra 
secured by C. R. Davidson and him of the solar 
chromosphere at Sumatra in 1926, one of the few 
occasions on which he has experienced clear skies, 
have clarified many problems in solar physics. 
Those who know Prof. Stratton best expect that 
official retirement will be the signal for a fresh burst 
of activity, and they look forward to further research 
and to his beneficent presence at international 
meetings of astronomers for many years to come. 
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WE regret to announce the following deaths : 


Prof. V. M. Goldschmidt, For.Mem.R.S., formerly 
professor of geology and mineralogy in the University 
of Oslo, on March 20. 

Sir Halford Mackinder, P.C., sometime director of 
the London School of Economics and formerly pro- 
fessor of geography in the University of London, on 
March 6, aged eighty-six. 

Prof. B. A. McSwiney, F.R.S., professor of physio- 
logy, Sherrington School of Physiology, St. Thomas’s 
Hospital, London, on March 8, aged fifty-two. 

Dr. Walter Ramsden, senior fellow of Pembroke 
College, Oxford, and emeritus professor of bio- 
chemistry in the University of Liverpool, on March 26, 
aged seventy-eight. 

Dr. Alexander Scott, F.R.S., formerly director of 
scientific research at the British Museum, on March 10, 
aged ninety-three. 


d VIEWS 


Dr. R. O. Redman, F.R.S. 


Dr. R. O. Kepman, chief assistant at the 
Radcliffe Observatory, Pretoria, has been appointed 
professor of astrophysics and director of the Observa- 
tories of the University of Cambridge on the retire- 
ment of Prof. F. J. M. Stratton. A Sheepshanks 
Exhibitioner and Isaac Newton Student at Cam- 
bridge, he spent part of his time as a student at the 
Dominion Astrophysical Observatory, Victoria, under 
Prof. J. 8. Plaskett. His work there on the galactic 
rotation of late-type stars led to his return to Cam- 
bridge as assistant director of the Solar Physics 
Observatory and fellow of St. John’s College. His 
experience with the 72-inch Victoria reflector made 
him an obvious choice as chief assistant to Dr. Knox 
Shaw when the Radcliffe Observatory moved from 
Oxford to Pretoria to complete for the southern sky 
the work of the Victoria telescope in the northern 
hemisphere. A series of unhappy delays has so far 
prevented the Radcliffe Observer and his staff from 
getting the 74-inch mirror with which the programme 
was to have been carried out, and Dr. Redman returns 
with some of his plans unfulfilled. But he has from 
his days at Victoria, Cambridge and Pretoria a good 
volume of first-class work to his credit, mainly in the 
spheres of photometry and spectrophotometry. With 
close attention to the instrumental conditions 
essential to success, he has made very careful studies 
of the contours of Fraunhofer lines both at the centre 
of the sun’s disk and on the limb, of chromospheric 
lines as seen at a total eclipse and of the absorption 
lines at different stages of eclipse of one component 
of a binary star. He has been a member of four 
eclipse expeditions, in 1927, 1932, 1936 and 1940. In 
1940 he was favoured with fine weather, and secured 
some valuable spectrographic observations : the high 
temperature, 30,000°, which he found for the chromo- 
sphere and the strength of the weak Fraunhofer lines 
at the extreme limb of the sun are results which are not 
yet fully understood. His direct photometry includes 
work on the Andromeda and other nebule and on the 
use of the Fabry method in stellar photometry. He 
is at present co-operating with Dr. Stoy of the Cape 
Observatory on standard stellar magnitudes for the 
southern sky. 
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Scientific Civil Service : Promotion of Individual 


Research Workers 


Ir will be recalled that in the Government White 
Paper on the Scientific Civil Service (Cmd. 6679) 
provision was made for the creation of special posts 
above the level of ‘principal scientific officer’ to 
provide for the promotion of individual research men 
of exceptional quality who would not necessarily have 
administrative responsibility. Such posts were to be 
additional to normal departmental complements. 
Departments were to be invited to nominate members 
of their staff for appointment to such posts, and these 
nominations were to be considered first by the 
Interdepartmental Scientific Panel, which would 
make recommendations on them to the Treasury. 
The first appointments under this scheme have now 
been authorized for the undermentioned members of 
the Scientific Civil Service, who have been promoted 
to the grade of ‘senior principal scientific officer’ 
(basic salary scale £1,200—1,400) with effect from 
January 1, 1947. This is the first fruit of what is 
intended to be an annual review. 

J. W. Barnes (Ministry of Supply), a research 
engineer engaged in the more fundamental aspects of 
gyroscopic techniques and the design of aircraft 
equipment. Dr. J. Bronowski (Ministry of Works), 
author of numerous papers in algebraic geometry ; 
engaged in mathematical and statistical investigations 
connected with structure of industry, with special 
application to the building industries. H. L. Cox 
(Department of Scientific and Industrial Research), 
an authority on structural problems in aircraft ; has 
made notable contributions to the simplification of 
engineering research problems by mathematical 
treatment. Dr. G. E. R. Deacon (Admiralty), a 
physical chemist who has specialized in oceanography ; 
has taken part in several “Discovery” expeditions to 
the Antarctic ; elected a fellow of the Royal Society 
in 1944. S. B. Gates (Ministry of Supply), engaged on 
aerodynamie research with special reference to the 
stability and control characteristics of aircraft. Dr. 
J. A. Lovern (Department of Scientific and Industrial 
Research), known for his fundamental research on the 
fats of fish and other aquatic animals ; has had wide 
experience of technological problems relating to the 
handling and processing of fish. J. Morris (Ministry 
of Supply), an applied mathematician specializing on 
structural and vibration engineering problems in 
aircraft. H. B. Squire (Ministry of Supply), an 
applied mathematician in the field of theoretical 
aerodynamics, with special reference to problems of 
supers mnie flight, fluid motion and helicopter stability. 
Dr. W. S. Stiles (Department of Scientific and Indus- 
trial Research), an authority on problems of vision 
with special reference to the sensitivity of different 
retinal areas to light of various colours, and the 
efficiency of different parts of the pupil. B. Sykes 
(Ministry of Supply), @ research engineer engaged in 
the more fundamental aspects of design of aircraft 
instruments; has made noted contributions to the 
predictor gun sights of aircraft. Dr. A. M. Turing 
(Department of Scientific and Industrial Research), 
author of an important paper “On Computable 
Numbers” (Proc. London Math. Soc., 1937) which 
contained the basic idea of th.c automatic computing 
machine now being developed at the National 
Physical Laboratory. Dr. A. M. Uttley (Ministry of 
Supply), who was earlier engaged in research on visual 
perception, and more recently on a variety of elec- 
tronic researches including R.A.F. training equipment, 
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servo mechanisms and astro navigation. Dr. W. 1H. J. 
Vernon (Department of Scientific and Indu:trigl 
Research), a leading authority on the corrosion of 
metals. Dr. D. Williams (Ministry of Supply), 
research engineer and applied mathematician i) the 
field of structures of aircraft. 


Further Education 


Ir is peculiarly appropriate that the Turnstile 
Press, Ltd. (10 Great Turnstile, London, W..}), 
should announce for publication in April the first 
number of a new educational monthly entitled 
Further Education. The Ministry of Education is 
now taking active measures to ensure that local 
education authorities, acting in the closest association 
with industry, the universities and voluntary organ. 
isations, will meet the varied educational needs of 
adolescents and adults. It has already assured local 
education authorities that it will encourage experi- 
ments, stimulate initiative and foster developments, 
At the same time, it must be recognized that a 
repetition of past mistakes will only be avoided, and 
the maximum opportunity afforded to men and 
women everywhere to achieve maturity of outlook 
and a richer leisure, if all engaged in further education 
can share experiences and contribute their own ideas 
to the common pool. It is this need which Further 
Education hopes to meet. The first number will include 
articles on the organisation of further education, the 
problem of the young worker in industry, the future 
of discussion groups, the art of listening, com. 
mentaries on films, music and radio and book reviews. 
The editor is Mr. John Mackay-Mure. All subscrip- 
tions received before April 30 will be accepted at the 
reduced rate of fifteen shillings per annum. 


Blundell’s School Science Society 


THE educational value of school science societies 
deserves to be more fully appreciated, and their 
possibilities as training-grounds for young scientific 
workers merit wider recognition. For not only do 
the activities of these societies extend beyond the 
limitations of routine class-room teaching, they pro- 
vide conditions under which individual interest can 
arise and develop as a matter of spontaneous, per- 
sonal growth ; and genuine, personal interest is one 
of the most important factors making for success in 
science. At the same time, lectures by visiting 
speakers enable members to come into contact with 
persons of some eminence in the fields of research 
and applied science, and so to learn something of 
their personality, outlook and achievements. Valuable 
training is also given to those young scientific workers 
who themselves deliver lectures, write up reports or 
prepare exhibits. In the field of biology, if such 
societies do no more than encourage members to 
extend their basic acquaintance with plant and 
animal types, they would be serving a useful purpose. 
Usually, however, a certain amount of more advanced 
field work is also undertaken. One notes a tendency 
to concentrate on ecological studies, which, with 
beginners, do not always yield very clear results, in 
contrast to such fields of interest as animal behaviour, 
seed dispersal, population’ studies, and applied 
biology, particularly in relation to agriculture, which 
provide opportunities for promising work by young 
observers, carried out at odd times and with little 
apparatus. 

The above points come out clearly in the Magazine 
of the Science Society of Blundell’s School, Tiverton, to 
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the first number of which we extend a welcome. As 
its editors, Mr. W. H. Dowdeswell and Dr. M. 
Ashby, point out, the issue is nearly all taken up 
with records of biological observations, although the 
interests of the more exact sciences are not being 
overlooked. The magazine records the presentation 
to Blundell’s School of the Rippon collection of 
butterflies and moths, which is rich in local and 
migrant specimens as well as in unusual, mutant 
forms. M. A. Lyne contributes a list of butterflies 
found in the Tiverton area in 1946; the season, 
however, was late, dull and wet. There is also a 
report on an expedition by the Society to Winsford 
Hill, Exmoor, which led to suggestive contrasts 
between the fauna and flora of moorland country 
and those found lower down. Of the botanical 
studies, a survey of the plant communities on areas 
of chalk, clay and sand, by R. Champion, is of distinct 
promise, and a similar one on the flora beneath an 
oak tree canopy, by O. H. D. Portsmouth, is a con- 
scientious piece of work. In his investigation of 
animal life in a sea pool, both resident and temporary, 
R. Honey shows a clear grasp of the main ecological 
factors concerned, and so does C. D. Weeks in his 
report on the fauna of a swiftly flowing stream. A 
study of the food of the wood-pigeon in the Camborne— 
Redruth area, by J. Williams, produces telling 
evidence of the destructiveness to farm crops of these 
birds, while a similar study of the food of the stoat 
and its effects on other animal life in the north-west 
Mendips, by 8. T. G. Butterworth, is interesting, 
less for the findings which emerge than from the 
amount of careful observation which he must have 
put into it. A further paper on weeds on school 
lawns, by J. C. Newell-Price, extends interest to 
applied biology, but stops short of detailed discussion 
of the ecology of weeds or of theif eradication. 
Altogether, these reports bear evidence of original 
and independent investigations being carried out by 
young scientific workers in many different fields, 
well worthy of recognition and encouragement. 
Blundell’s has always enjoyed a good reputation for 
scientific work and training; its new Magazine will 
certainly enhance this. 


X-Ray Diffraction Index for Identification of 

Materials 

THE “Index of X-ray Diffraction Data” and its 
first Supplement, published by the American Society 
for Testing Materials, have been of considerable use 
in many industrial and other laboratories for the 
identification of unknown substances. The Supple- 
ment was based largely on data edited in Great 
Britain under the auspices of the Institute of Physics. 
The preparation of another Supplement has now 
begun, and the co-operation of all who use powder 
photographs is invited. Although the main purpose 
of the Supplement will be to include new substances, 
new data on substances already in the “‘Index”’ will 
be welcomed. Many of the older data were obtained 
with short X-rays (such as those from molybdenum) 
or with small-diameter cameras (such as 5-7 cm.), so 
that in some cases low-order lines were missed, and in 
others lines of nearly equal spacing were not resolved. 
New data obtained with longer X-rays (copper or 
longer) and larger-diameter cameras (9 cm. or more) 
are very desirable for these substances. X-ray 
workers who are able to help by supplying data for 
new substances, or data that they believe to be more 
reliable for substances already in the “Index”’, or 
corrections of mistakes, or references to work pub- 
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lished in periodicals that do not enjoy a wide circula- 
tion in Great Britain, are invited to communicate 
with Dr. A. J. C. Wilson, Physics Department, 
University College, Cardiff. 


Research at the Bermuda Biological Station 


THE Bermuda Biological Station for Research has 
received from the American Philosophical Society a 
grant of 6,000 dollars for the period of three years, 
1947-49, to be used for research fellowships at the 
Station. Applications should be forwarded to Dr. 
Dugald E. 8. Brown, Director, Biological Station, St. 
George’s, Bermuda. Applicants should state the 
nature of the intended research and the expected 
length of stay at the Station. 

During the next few years the scientific programme 
of the Station will be centred around the physiology 
of marine organisms. To this end laboratories of 
physiology, biochemistry, and biophysics are being 
constructed and adequate facilities provided for the 
collection and maintenance of a wide variety of 
marine organisms. When the reconstruction is 
completed, seventeen laboratories will be available to 
investigators and, in addition, several rooms for 
workers not requiring the usual laboratory facilities. 
By June of this year there will be living accommoda- 
tions for twenty-four workers. 


Physical Society’s Exhibition 

TE thirty-first Exhibition of Scientific Instruments 
and Apparatus, organised by the Physical Society, 
will be held during April 9-12 at the Imperial College 
of Science and Technology, London. Discourses will 
be delivered each evening at 6.15 (and repeated at 
8.15 if necessary) as follows: “Recent Infra-red 


Developments”, by Dr. R. Lee (Admiralty Research 
Laboratory, Teddington); ‘Automatic and Manual 


Position Control Systems”, by Prof. A. Porter 
(Military College of Science, Shrivenham); “‘Recent 
Advances in Optical Science’, by Mr. B. K. Johnson 
(Imperial College); ‘‘Recent Developments in Air 
Photography”, by Mr. G. C. Brock (Royal Aircraft 
Establishment, South Farnborough). Films will be 
shown on each of the four days: ‘Kelvin, Master of 
Measurement”, by permission of Messrs. Kelvin 
Bottomley and Baird, Ltd., and Marine Instruments, 
Ltd. ; “Applications of Kinematography in Science”’, 
by the British Kinematograph Society ; ‘““Time-Lapse 
Photographs of the Whole Sky’’, by Kodak, Ltd., 
Research Laboratories ; ‘“‘Phase-contrast Microscopy 
of the Development of Sperm Cells of the Grass- 
hopper”, by Kodak, Ltd., Research Laboratories. 
On account of the fuel and power situation, it will 
not be possible to produce the Catalogue in time for 
the Exhibition ;. an 8-page list of exhibitors (with 
stand numbers) will be available, and the full 
Catalogue will follow in due course. Admission to the 
Exhibition is by ticket, 10 a.m.—1 p.m. and 2 p.m.— 
9 p.m. daily. 


Conference on Pulverized Fuel 

A CONFERENCE covering the preparation and 
utilization of pulverized fuel has been arranged 
under the auspices of the Institute of Fuel and will 
be held at Harrogate during June 3-6. Some fifty 
papers are being contributed from users, manu- 
facturers and research organisations, and contribu- 
tions are expected from Australia, France, Holland, 
Germany, South Africa and the United States. All 
papers will be available in the form of a book, so 
that the sessions will be devoted to discussions, 
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following opening surveys by the chairmen, which 
will be published later with summaries of the dis- 
cussions. Further particulars can be obtained from 
the Pulverized Fuel Conference Committee, Institute 
of Fuel, 18 Devonshire Street, London, W.1. 


University of London: Appointments 


Tue following appointments in the University of 


London have been announced : 

Dr. C. A. Coulson has been appointed to the 
University chair of theoretical physics tenable at 
King’s College as from October 1, 1947. During 
1928-38 he was a fellow of Trinity College, Cam- 
bridge, and later senior lecturer in applied mathe- 
matics at Dundee. Since 1945 he has been a College 
lecturer in mathematics at University College, 
Oxford, and I.C.I. research fellow in chemistry at 
the Physical Chemical Laboratory, Oxford. 

Dr. E. T. C. Spooner has been appointed to the 
University chair of bacteriology and immunology 
tenable at the London School of Hygiene and Tropical 
Medicine as from October 1, 1947. Since 1931 he has 
been demonstrator and afterwards lecturer in path- 
ology at Clare College, Cambridge, of which he is a 
fellow and tutor. During 1940-43 he worked for the 
Medical Research Council. 

Dr. R. M. 8. Thompson has been appointed to the 
University chair of chemical pathology tenable at 
Guy’s Hospital Medical School as from October 1, 
1947. In 1938 he was Gillson research scholar in 
pathology at the Society of Apothecaries in London, 
and since that date has been fellow and tutor of 
University College, Oxford, and demonstrator in 
biochemistry at Oxford. During the War years he 
was attached to the Chemical Defence Research 
Department of the Ministry of Supply. 

Dr. H. Griineberg has been appointed to the 
University readership in genetics tenable at Univers- 
ity College as from October 1, 1946. Since 1938 he 
has held the Moseley research studentship of the 
Royal Society. 

Dr. J. F. Kirkaldy has been appointed to the 
University readership in geology tenable at Queen 
Mary College as from October 1, 1947. During 
1929-33 he was demonstrator in geology and geo- 
graphy at King’s College; later he was assistant 
lecturer in geology and geography at University 
College, after which he returned to King’s College 
and was made lecturer in geology and, geography in 
1939. In the same year he entered the Meteorological 
Office, and in 1943 took a commission in the Meteor- 
ological Section of the R.A.F.V.R. 

The title of reader has been conferred on the fol- 
lowing in respect of the posts they already hold: 
Dr. Charlotte M. Fleming, Institute of Education 
(education); Dr. B. J. Lloyd Evans, University 
College (mechanical engineering); Dr. D. W. G. 
Style, King’s College (chemistry). 


Agricultural Scholarships 

Tue Ministry of Agriculture and Fisheries invites 
applications for ten senior scholarships, tenable at 
university departments of agriculture, or agricultural 
colleges, for degree or diploma courses, or at veterinary 
colleges for courses in veterinary science; six ex- 
tended junior scholarships (for those who have 
already held junior awards); and sixty junior 
scholarships, tenable at farm institutes or similar 
institutions, for eourses not exceeding one year in 
duration. The scholarships are open to the sons. and 
daughters of agricultural workers and to persons 
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who are themselves bona fide workers in agriculture, 
The method of selection is by interview. Candidates 
for senior or junior scholarships must have attained 
the age of 17 and 16 years respectively by September 
30, 1947... Full information concerning the scheme 
and forms of application may be obtained from ‘he 
Secretary of the Ministry, Block °4, Bicken) all 
Mansions, Baker Street, London, W.1, or from the 
education offices of County Councils. The la‘ est 
date for submitting completed applications is Apri! 30. 


Announcements 

THE Society of Foresters of Great Britain has 
presented a medal to Sir Roy Lister Robinson, chair- 
man of the Forestry Commission, in recognition of 
his outstanding services to British forestry. Sir Koy 
Robinson was the first president of the Society, and 
this is the first award of its kind. It has been 
announced that Sir Roy is retiring from the office of 
director-general of forestry in Great Britain. 


Srr Jonn LENNARD-JONES, Plummer profess: 
theoretical chemistry in the University of Cambridge 
and chief scientific adviser to the Ministry of Supply, 
has been appointed chairman of the Advisory Council 
on Scientific Research and Technical Development, 
Ministry of Supply, in succession to Sir Frank Heath, 
who has retired after serving almost from the inception 
of the Council early in the War. 


Dr. E. DELPORTE, director of the Royal Observa. 
tory of Belgium, Ueccle, and Prof. Carl Stérmer, 
professor of mathematics in the University of Oslo, 
have been elected Correspondants of the Section of 
Astronomy of the Paris Academy of Sciences. 


THE annual general meeting of the Mathematical 
Association will be held at the Polytechnic, Regent 
Street, London, during April 9-10. The meeting 
includes discussions on visual aids in the teaching of 
mathematics and on a unified course in mathematics 
in secondary schools. 


Tue following officers were elected at the annual 
general meeting of the Royal Photographic Society 
President, F. J. Tritton; Vice-Presidents, Percy W 
Harris and L. V. Chilton. Ordinary Members of 
Council, Marcus Adams, J. Allan Cash, R. J. Cox, 
R.N. Haile, R. C. L. Herdson, T. Midgley Illingworth 
J.D. Johnston, 8. D. Jouhar, Mrs. R. Maingot, H.5 
Newcombe, Anthony Peacock, Oliver G. Pike, 
S. Schofield, D. A. Spencer and G. C. Weston. 


Tue following have been elected officers for 1947 of 
the Royal Society of South Africa: President, Prof 
R. S. Adamson, professor of botany in the Universit) 
of Cape Town ;‘ Secretary, A. J. H. Goodwin, Univer- 
sity of Cape Town; Treasurer, J. G. Rose ; Editor, 
Dr. A. L. du Toit; Librarian, Dr. E. Newbery; 
Members of Council, Prof. M. R. Drennan, Dr. P. J. 
du Toit, W. E. Isaac, Dr. J. Jackson, Prof. R. W. 
James, R. F. Lawrence, Dr. J. V. L. Rennie, Prof. 
B. F. J. Schonland, Prof. F. Walker, C. L. Wicht. 


Tue first edition of “British Chemicals and their 
Manufacturers”’ to be published after 1939 was issued 
by the Association of Chemical Manufacturers, 166 
Piccadilly, London, W.1, in November 1946. This 
includes up-to-date information on the manufacturers 
of all types of chemicals, and also covers the publica- 
tion “Directory of British Fine Chemicals’’ (1940), 
which is merged in the present single volume. A 
copy will be sent gratis to any bona fide inquirer, on 
application to the Association. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 





Plant Carbonic Anhydrase 


Ln contrast to the wealth of information concerning 
arbonic anhydrase in the animal kingdom, there 
nave been few reports of the occurrence of this 
anzyme in the plant kingdom!'. It seemed desirable, 
therefore, briefly to describe the following observa- 
tions made in the course of work on the enzyme in 
animal tissues. 

Activity tests carried out on aqueous extracts by 
neans Of the boat method? have revealed a wide- 
read occurrence of carbonic anhydrase in the leaves 
f flowering plants, including, for example, all cultiv- 
ited Brassicas, wallflower, peach, cucumber, grape- 
fruit, spinach, Bunias orientale, Stellaria media, Meli- 
tus altissyma and Chenopodium album. Roots of those 
gecies investigated showed no carbonic anhydrase, 
hough a small but distinct activity was found in 
extracts of nodules of French beans (as well as in the 
eaves). There were also numerous species in which no 
“tivity could be detected in the leaves. However, in 
everal of these apparently negative cases, for example 
ettuce, potato and sugar beet, carbonic anhydrase 
uld be clearly demonstrated when the leaves were 
gound and extracted with dilute (0-01 M) solutions 
f eysteine (sugar beet, Fig. 1). Moreover, many of 
e plants which yielded active aqueous extracts 
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Riewmethasens 
v0 15 30 
Time (sec.) 
Fig. 1. Rate of output of carbon dioxide at 4-5° C. after mixing 
2 ml. bicarbonate solution and 2 ml. phosphate buffer alone (con- 
trol), and in presence of 0-2 ml. of various leaf extracts (A, B, C, D, 
E, F), showing the effect of several inhibitors (p-CMB = p-chloro- 
mereuribenzoate). 2 gm. of fresh leaf were ground and the suspen- 
sion filtered to give 10 ml. extract ; 4, Tropa@olum majus, 0-01 M 
cysteine extract, and C, fqueous extract ; B, grapefruit, aqueous 
xtract; D, sugar beet, cysteine extract, and F, aqueous extract; 
E, parsley, aqueous extract 
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Carbonic anhydrase activity (arbitrary units) 











0 5 10 15 20 
Time (hr.) 
Fig. 2. Effect of ageing and dialysis at 2° C. and 15° C. on carbonic 
anhydrase activity of leaf extracts of Trop@olum majus : aqueous 


extracts dialysed against glass-distilled water, 0-01 M cysteine 
extracts dialysed against 0-01 M cysteine 


showed higher activity when extracted with cysteine 
solutions (T7'rop@wolum, Fig. 1). 

Generally on standing or on dialysis the aqueous 
extracts lost enzyme activity quite rapidly ; but in 
Tropeolum, for example, cysteine extracts showed 
only very slight loss after standing for 24 hours at 
2° C.. or after dialysis against cysteine under these 
conditions (Fig. 2). This seems to indicate a much 
greater dependence on SH groups than is the case 
in animal carbonic anhydrase. Further evidence for 
this conclusion comes from the fact that 0-0005 M 
p-chloromercuribenzoate or iodosobenzoate, regarded 
as fairly specific SH inactivators, inhibit the plant 
enzyme in whole leaf extracts more strongly than they 
inhibit the animal enzyme in highly purified solution. 
On the other hand, both are strongly inhibited by 
mercuric chloride, a less specific reagent. 

Apart from more marked SH requirements, plant 
carbonic anhydrase differs from the animal enzyme 
in several respects : (a) The activity in plant sources 
is generally lower than that in animal sources, an 
average figure being 1 E.U. per 20 mgm. fresh leaf 
(determined at 15°C.) compared with 1 E.v. per 
c.mm. ox blood?. (6) Sulphanilamide, a specific 
inhibitor of animal carbonic anhydrase’, has little 
or no effect on the leaf enzyme; yet it will com- 
pletely inhibit animal carbonic anhydrase added to 
the leaf extracts. A small anhydrase activity observed 
in intact cells from two cultures of Chlorella was, 
however, completely inhibited by 0-0005 M sulph- 
anilamide. (c) Cyanide and azide inhibit the 
plant enzyme, but only in rather high concentra- 
tions; thiocyanate inhibits the two enzymes to an 
approximately equal extent. It must be remembered, 
however, that comparisons have been made between 
whole leaf extracts and purified solutions of animal 
carbonic anhydrase. In all cases the enzyme activity 
was destroyed after two minutes in a boiling water 
bath. 

All attempts to study the distribution of the plant 
enzyme in the cell have indicated that, at least 
in leaf extracts, carbonic anhydrase is absent from 
the chloroplasts. The latter were separated by 
centrifugation from glucose-phosphate-buffer ex- 
tracts and then either re-suspended in glucose buffer 
where most remained intact, or else re-suspended in 
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distilled water and violently pounded so that most 
of them disintegrated. In neither case was carbonic 
anhydrase activity observed in the re-suspension, and 
the activity of thesupernatant liquid after the first spin 
was the same as that of the uncentrifuged extract. 

Finally, it is interesting to note that the list of 
plants at present known to contain carbonic anhydrase 
activity includes several—grapefruit, peach, tomato 
—which are subject to diseases such as mottle-leaf 
and little-leaf, now attributed to zinc deficiency. If, 
like animal carbonic anhydrase‘, the plant enzyme is 
shown to contain zinc, it will be interesting to examine 
the anhydrase content of zinc-deficient plants. 

I am much indebted to Dr. T. Mann for a highly 
purified solution of animal carbonic anhydrase, and 
to him, Prof. F. J. W. Roughton, Dr. R. Hill and 
Mr. F. R. Whatley for advice and assistance. 

J. R. G. BRADFIELD 

Department of Zoology, 

Cambridge. 
Feb. 14. 
. eq, R., ~~ Franklin, J., 


-» 38, 300 —s 
42 “1958. ”Mommaerts, 


Science, 104. 363 (1946). Neish, Ys 
Burr, G. O., Proc. Roy. Soe., B 128; 
. F. H. M., Proc. Ned. Akad. Weten- 
schappen, 43, 1044 toed) 
* Meldrum, N. U., and Roughton, F. J. W., J. Physiol., 80, 113 (1933). 
* Mann, T., and Keilin, D., Nature, 146, 164 (1940). 
* Keilin, D., and Mann, T., Biochem. J., 34, 1163 (1940) 


Elaboration of Hydrochloric Acid by 
Gastric Mucosa 
THE experiments the results of which are indicated 
below were designed to throw light on the mechanism 
of hydrochloric acid production in the stomach. In 


order to evaluate a theory of gastric acid elaboration, 
it is necessary to know the relative magnitude of 
the Qo:, Qco, and Qyc of the mucosa and of the 


oxyntic cells. The maximum | Qo,| observed in 144 
isolated frog gastric mucose# was 4 ul./mgm. dry wt./ 
hr.*; the maximum Qgo observed in 139 mucose 
was 8ul./mgm. dry wt./hr.*. (Conway and Brady* 
have misquoted our results‘, stating “when Qgc1 
exceeded twice Qo, with the mucosal sack immersed 
in bicarbonate saline, the tissue appeared damaged”’. 
In fact it was stated that the tissue was undamaged, 
and no claim was made that the Qqci exceeded twice 
1Q0:|*. Also on p. 137, three lines from bottom, 
“their Department” should read “our Department”’.) 

The oxyntic cells are the only gastric cells which 
secrete hydrochloric acid, and they represent about 
one tenth of the total volume of the mucosa’. Thus 
as all the cells respire, the Qqc for maximally secret- 
ing oxyntic cells must be much greater than | Qo; |. 
This is confirmed by calculations? utilizing the results 
of Gray, Adkison and Zelle® (on frogs), Teorell* (on 
cats), Ni and Lim’ and Hanke* (on dogs). The 
figures for human gastric mucosa give Qqci values 
between 50 and 100. Rosenthal and Lasnitzki*® found 
that the Qo, of eleven samples of isolated human 
gastric mucosa lay between —5 and —20. It is thus 
clear that in the frog, cat, dog and man, the Quci 
of oxyntic cells can be very much higher than | Qo: |. 

When hydrochloric acid is secreted by oxyntic cells 
into the gastric tubules, an exactly equivalent amount 
of alkali is also produced. In the presence of carbon 
dioxide, virtually all this alkali is converted into 
bicarbonate ions and is secreted into the nutrient or 
organism side of the gastric mucosa’®.*."", Maximally 
secreting oxyntic cells with any possible respiratory 
quotient cannot provide sufficient carbon dioxide from 
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their own metabolism to neutralize this alkali f meq 
concomitantly with the acid. Therefore, the a: vely 
secreting stomach must utilize carbon dioxide» ey. 
tracted from the blood or surrounding tissues. Aj 
high rates of secretion, the rate of uncatalysed cx rbop 
dioxide uptake is quite insufficient to neutraliz.. the 
alkali’. There is, however, enough carbonic anh y:irage 
in cat oxyntic cells to magnify this rate of carbon 
dioxide uptake about 70,000 times**", and i: jx 
probable that the failures of Feldberg, Keilir ang 
Mann" and of Davenport" to inhibit acid secrotion 
using carbonic anhydrase inhibitors were d to 
residual uninhibited enzyme. A magnification only 
of the order of a hundredfold is required, ani this 
can be produced even if about 99-9 per cent of the 
enzyme is inhibited. 

The suggestion of Conway and co-workers'* 
carbonic anhydrase accelerates the production of 
carbon dioxide, which the cell then-excretes, seems 
most unlikely in view of Gray’s comments" on the 
occurrence of a reversed chloride shift in blood passing 
through a secreting stomach. 

Our evidence is contrary to the theories of Bull and 
Gray"’ and of Conway and co-workers'*.*, who postu- 
lated that the hydrogen ions come from acids such as 
pyruvic, succinic or carbonic formed from glucose 
during respiration. In the first two cases, the Qyq 
cannot be greater than one third |Qo:/*; in the 
last the Qyc cannot be greater than |Qo, |. Such 
mechanisms cannot produce more than six hydrogen 
ions when six molecules of oxygen react with one 
molecule of glucose; so Conway’s statement that 
the hydrogen ions from an organic acid may supple. 
ment those from carbonic acid, or that a cyclical 
process* could give a Qxyc far higher than Qoz, is not 
justified. Moreover, the aerobic glycolysis of gastric 
mucosa is slow compared with the respiration", 
These facts rule out theories dependent upon the 
production of hydrogen ions by the fermentation or 
oxidative degradation of any carbon compound. 


that 


@H,CO, GHCO, +| oH" |T 


“/ 
qth 


QCH,CO.COOH —+2CH,C 
+2H,0 
GHCO, 


TWO RECENTLY SUGGESTED MECHANISMS PRODUCING HYDROGEN 
IONS FROM GLUCOSB OXIDATION 


The insufficiency of chemical mechanisms of this 
type led us to investigate the possibility of a physico- 
chemical mechanism**. Since 1859 **, there has been 
sporadic speculation as to the existence of a causal 
relation between the electric potential difference 
which exists across the gastric mucosa and the 
secretion of hydrochloric acid**.*!. We have obtained 
the following results using isolated frog gastric 
mucosa!*.?; they are comparable with those obtained 
by Rehm using live dogs*'. 

(1) The secretory side of the mucosa was negative 
(in an external circuit) with respect to the nutrient 
side in all of 133 mucosa. The potential difference 
across reactive mucose was 20-50 mV. 

(2) When acid secretion commenced, either 
spontaneously or induced by histamine, the magnitude 
of the potential difference decreased sharply by 
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10-20 mV., this decrease being greater for high 
gcretion-rates than for low ones. At the end of 
secretion, whether spontaneous or due to the addi- 
tion of sodium thiocyanate, the potential difference 
rose again. 

(3) On no occasion during a total of 127 experi- 
ments was acid secretion or a potential difference 
sbserved in the absence of respiration produced by 
snoxia or respiratory inhibitors. 

(4) When the two sides of the mucosa were con- 
nected electrically through a low resistance, a steady 
current was maintained, representing an expenditure 
f power by the mucosa of nearly 1 » watt/mgm. dry 
wt. 

(5) When an electric current of the order of 1 ma./ 
m.? from an external source was passed through 
an acid-secreting mucosa in such a direction as to 
hance its natural potential difference, the Quoi 
yas increased by an amount up to 1-2 + 0-lul./mgm. 
iry wt./hr. The same current opposing the natural 
potent ial difference inhibited the rate of acid secretion 
by an amount up to 2-8 + 0-1 ul./mgm. dry wt./hr. 
When the same or even a much greater current was 

od in either direction through csophageal, 
pyloric, duodenal or rectal mucosa, frog skin, ‘Cello- 
phane’, or dead gastric mucosa, no trace of acid was 
detected. Up to 5 ma./cm.* passed through live 
gastric mucose, in which no acid secretion could be 
induced even by histamine, produced no detectable 
amount of acid ; that is, the Qgc was less thanl0~. 

On the basis of these results, we suggest that the 
reaction fundamentally concerned in the production 
of hydrochloric acid in gastric mucosa is that which 
occurs when the cell 


hydrogen | OH~ aq. H* aq. | hydrogen 


is reversed by an external source of power. The 


reaction for one faraday is H,O = OH- + H*. 
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SUGGESTED OVERALL REACTION ELABORATING HYDROCHLORIC 
ACID IN GASTRIC MVOOSA 


The accompanying scheme suggests how the 
hydrogen ions are normally elaborated by means of 
energy available from glucose metabolism, and the 
hydroxyl ions finally neutralized by carbon dioxide 
from internal and external sources, and passed into 
the blood. 

The experimental results that acid secretion is 
accompanied by a change it the potential difference 
across the mucosa, and that the rate of secretion is 
affected when this potential difference is changed by 
supplying electric power to the mucosa, suggest that 
électric power plays an important part in the mech- 
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anism of hydrochloric acid elaboration by gastric 
mucosa. 
A full account of our experiments will be sub- 
mitted to the Biochemical Journat 
R. E. Davies 
N. M. Lonemurm 
Unit for Research in Cell Metabolism, 
(Medical Research Council), 
Department of Biochemistry, 
University, Sheffield. 
E. E. CRANE 
Department of Physics, 
University, Sheffield. 
Feb. 7. 
* Davies, R. E., to be published. 
* Crane, E. E., Davies, R. E., and Longmuir, N. M., to be published. 
* Conway, E. J., and Brady, T., Nature, 159, 137 (1947). 
‘ > E., and Longmuir, N. M., Biochem. J., 40, Proce. Ixiv 
( 
‘ Gong J. 8., Adkison, J. L., and Zelle, K., Amer. J. Physiol., 130, 
327 (1940). 
*Teorell, T., Scund. Arch. f. Physiol., 66, 225 (1933). 
* Ni, T. G., and Lim, R. K. 8., Chinese J. Physiol., 11, 45 (1928). 
* Hanke, M. E., Science, 85, 54 (1937). 
* Rosenthal, O., and Lasnitzki, A., Biochem. Z., 196, 340 (1928). 
* Bulger, H. A., Allen, D., and Harrison, C. B., J. Clin. Invest., 5, 
561 (1927-28). 
" Davies, R. E., Biochem. J., 40, Proc. XX XV (1946). 
1 Davenport, H. W., J. Physiol., 97, 32 (1939). 
* Feldberg, W., Keilin, D., and Mann, T., Nature, 146, 651 (1940). 
* Davenport, H. W., Phys. Rev., 26, 560 (1946). 
» Conroass E. J., Fitagerald, O., and Walls, D., Nature, 156, 477 
“ Gray, J. 8., Fed. Proc., 1, 255 (1942). 
” Bull, H. B., and Gray, J. 8., Gastroent., 4, 175 (1945). 
* Crane, E. E., Davies, R. E., and Longmuir, N. M., Biochem., J., 40, 
Proc. xxxvi (1946). 
” Briicke, E., Sitz. Akad. Wiss. Wien, 37, 131 (1859). 
* Hollander, F., Gastroent., 1, 401 (1943). 
** Rehm, W. 8., Amer. J. Physiol., 189, 1 (1943); 


144. 115 (1945); 147, 69 (1946). ‘Rehm, W. 
A. J., Amer. J. Physiol., 144, 701 (1945). 


141, 537 (1944); 
S., and Enelow, 


Serum Chlorides in Pregnant Mice 

DvuRING previous work on the serum chlorides of 
agouti and non-agouti mice, it was noted that 
pregnant mice usually gave lower results than non- 
pregnant. This has been investigated, using the 
technique previously described'. Estimations were 
made at the tenth day of pregnancy, as judged by 
the date of the vaginal plug and checked by the age 
of the embryos*. It is considered that the limits of 
departure from this date did not exceed 24 hr. All 
females were placed with the male at the age of eight 
weeks. They did not all become pregnant on the 
same day, due to variations in their cestrus cycles, 
so that there were differences in the ages at which 
the estimations were made, the greatest being four 
days. No relationship between these differences in 
age, either in pregnant or non-pregnant mice, and 
the chloride levels has been found. Controls were 
non-pregnant mice from the same litters at the same 
ages. 

The accompanying table shows the results obtained 
expressed as milli-equivalents of chloride per litre 
of serum. The figures in brackets after the values 
for the pregnant mice indicate the number of embryos 
present. 


Non- Non- 


114 (7) 118 (8) 
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The means for the two series were pregnant 119, 
non-pregnant 127. Estimation of the significance 
of the difference between these means was made* 
giving ¢ = 6-114 for n 30. The limit of the 
published tables‘ is P = 0-001, t = 3-646 for n = 30. 
The difference is therefore highly significant, P 
being less than 0-001, and the definite statement may 
be made that there is a decrease in the serum chloride 
concentration in mice during pregnancy. There is no 
correlation between the serum chloride level and 
litter size. 

The explanation of this decrease is at present 
obscure. There are many facts and theories which 
may be relevant, the following being considered to 
be the most obvious: the increase in salt appetite 
during pregnancy’; the relation of the ovaries to 
salt metabolism ; the effect of pregnancy on adrenal- 
ectomized animals’: the beneficial effect of restriction 
of salt intake on the toxemia of pregnancy is well 
known; the theory that the foetal adrenal cortices 
are active®; the hyperpigmentation of normal preg- 
nancy ; the influence of sodium chloride on melanin 
formation®. A working hypothesis has been formed 
from these and other statements; but there is in 
sufficient critical evidence to justify its publication at 
this stage. An attempt is being made to obtain the 
necessary evidence. 

The work has been carried out with the aid of a 
grant for the Leverhulme Research Fellowship. 

A. J. LEA 
Medical Services, 
Ministry of Pensions, 
Norcross, Blackpool. 
Feb. 11. 
*Lea, A. J., Nature, 158, 556 (1946). 
* Griineberg, H., J. Hered., 34, 89 (1943). 
* Fisher, R. A., “Statistical Methods for Research Workers’, 128 
(Oliver and Boyd, 1938). 
‘Fisher, R. A., and Yates, F., “Statistical Tables for Biological, 
Agricultural and Medical Research’’, 30 (Oliver and Boyd, 1943). 
* Richter, C. P., and Barelare, B., Endocrin., 23, 15 (1938) 
* Thorn, G. W., and Harrop, G. A., Science, 86, 40 (1937). 
’ Stewart, G. N., and Rogoff, J. M., Proc. Soc. Exp. Biol. and Med.., 
23, 190 (1927). 
* Parks, T. J., Med. Rec., 156, 355 (1943). 
* Lea, A. J., Nature, 155, 428 (1945). 


Microdetermination of Copper in Biological 
Substances 


Iw the course of a series of investigations by F. 
Busearons and E. Loriente’:? on analytical applica- 
tions of 3,3’, 4,4’-diamine-3,3’-dimethoxy-biphenilo 
(o-dianisidin), these authors have shown that this 
substance in certain conditions possesses extreme 
sensitivity for cupric copper. We have used this 
reactant for colorimetric determinations of copper 
in the blood and in other biological substances. 

The mechanism of the reaction is based in the 
green coloration that occurs when solutions containing 
cupric copper are treated with an acetic solution of 
orthodianisidin and afterwards with a slight excess of 
sulphocyanide. This coloration tends to change to 
yellow when the concentrations of copper are around 
1/10*; if the concentration is greater than 1/5.10* 
much blue precipitate is produced. 

For the determination of the copper in small 
quantities it is necessary:to purify all the reactants 
and use twice-distilled water in a glass apparatus ; 
glass or porcelain burners should be used, because 
brass ones easily pollute the atmosphere. We use 
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the wet method of analysis because by 
method volatile copper products are easily forme 
Nitro-perchloric acid is used, warming until t} » liquij 
is decolorized and there are plenty of fumes of per. 
chloric acid. To eliminate the ferric iron which wit) 
the dianisidin gives a red coloration, we prev ipitat. 
the copper as sulphide ; and to help this precipita. 
tion, and to make the precipitate easier to hand). 
before passing the current of hydrogen « ilphide 
through the solution we add a small quai:tity of 
4 per cent lead acetate solution (dianisidin gives yy 
colour with lead, at least in the conditions in whic) 
we work). 

The precipitate is centrifuged and washed ; it i; 
then dissolved in some drops of nitric acid and 
evaporated to dryness on a bath at 150° in order ¢ 
eliminate the nitric acid. The residue is dissolved 
with water, and to this aqueous solution we add a 
few drops of a freshly prepared and colourless aceti; 
solution of dianisidin, and then ammonium sulphy 
cyanide in a light excess, plus one third of the volume 
of the solution of ethyl aleohol. A green coloration is 
produced if copper is present; with quantities oj 
copper less than a gamma per c.c. the colour turns 
yellow in 10-20 min. and remains at least two hours 
This colour is compared colorimetrically with that 
produced by a standard solution of copper with a 
concentration similar to that suspected in the sample 
to be analysed and treated in the same way. 

E. LORIENTE 
Chemical Analysis Laboratory of E.P.I., 
Valladolid. 


ne dry 


J. CASAS 
Internal Medical Clinic, 
University of Valladolid. 
* Buscarons, F., and Loriente, E., Anal. Fis. y Quim., 40, 1312 (104 
41, 249 (1945); 41, 257 (1945). 
* Loriente, E., doctoral thesis. 


Vicinal Action in Steroids 


THE optical rotatory powers of steroidal compounds 
can be correlated by means of the method of molecular 
rotation differences, and such correlation has been 
shown to be of value in solving certain types of 
structural problem!. In some cases anomalies of 
optical rotatory power occur which cannot be 
ascribed to trivial causes, but which must be due t 
disturbing factors generally given the name ‘vicinal 
action’. 

It has been assumed that the forces responsibk 
for vicinal action decrease with distance and must 
become inoperative beyond a certain point’; the 
magnitude of vicinal action may be represented bj 
the expression A A value as used in Tables | and 2 
The fused-ring structure peculiar to steroids, togethe: 
with other factors, makes these compounds particu 
larly suited to the study of the variation of vicinal 
action with distance, and accordingly selected ex 
amples have been examined from this point of viev. 
Tables 1 and 2 refer to a number of compounds whi! 
have been prepared in a state of special purity and 
for which rotation measurements have been made 
in chloroform solution for the sodium D line. Specifi 
rotations have been rounded off to the nearest degree 
in calculating the molecular rotations so that, in the 
absence of vicinal action, A,, A, and A, valye 
(see Tables 1 and 2) should agree with the correspond: 
ing standard values for cholesterol and cholestan® 
to at best + 4. 
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TABLE | 


(M]p 
Substance - ny 
Ale.* Ac.t Bz.** 4, As AA: Ads 


Cholesterol (standard 


values) 154 188 74 34 +80 - 
+22. Stigmastadien- - F 
~ 3(B)ol 210 —250 —134 —40 +76 6 4 
\ 5. Androsten-17-one- 5 
(Bol +6 -—23 +94 29 +88 +5 7s 
17-Methyl- A*-androsten- 
(8) : 17(a)diol — 258 2904 36 — 2 
A*-Androsten-3(8) : 17(a)- : 
diol 17-benzoate 16 48 +65 —32 +81 2 l 
Cholestanol (standard 
values) +89 + 60 +94 20 +5 
’.2*. Ergostadien-3(f)ol 76 88 7) 12 26 +17 4 21 
\’-Ergosten-3(8)ol —10 18 +10 & +20 +21 +15 
A*)-Ergosten-3(A)ol +44 +4 6. =i. —44. —fj 49 
*_ Ergosten-3(A)ol +88 +58 +116 —30 +28 1 +23 
Cholesta n-6-one-3(8)ol 24 71 +20 —47 + 44 18 } 39 
Cholestan-7-one-3(A)ol 144 163 86 —19 +558 +10 +53 
Androstan-17-one-3(8)ol +261 +229 +272 32 +11 3 +6 
Allopregnan-20-one-3(f)ol +305 +277 +319 28 +14 +1 +9 
«\*).14. Ergostadien- ; - 
s(B)o —76 —158 —15 82 61 53 +56 
* Alcohol. ft Acetate. ** Benzoate. 
TABLE 2 
[Mp 
Substance — — 
Alcohol Ketone* As AAs 
Cholesterol (standard values) 154 +357 +6511 
\*-Androsten-3(§) : 17(a)diol 183 +340 +523 12 
17-Methyl- A *-androsten-3(§) : 17(a)- i 
diol 258 +257 515 4 
*.22. Stigmastadien-3(/)ol 210 +258 + 468 43 
A*-Androsten-17-one-3(S)ol +6 572 +566 +55 
A*-Pregnen-20-one-3(8)ol +79 +631 +6552 +41 
*. Androsten-3(f) : 17(a)diol 17- 
benzoate 16 +615 +631 +120 
Cholesta nol (standard values) +89 162 73 
Cholestan-6-one-3(8)ol 24 +16 +40 33 
Cholestan-7-one-3(f)ol 144 76 63 > 
Androstan-17-one-3(§)o! 261 325 + 64 rt) 
+305 +382 +77 +4 


Allopregnan-20-one-3(8)ol 
* A*-3-Ketones when from (°-stenols. 

The variation of vicinal action with distance can 
be assessed by the series of ketones where the carbony! 
group is removed progressively further from the 
3-position, and by the series of unsaturated sterols 
where the double bond is similarly removed pro- 
gressively to a more remote position relative to the 
hydroxy] group. Inspection of Tables I and 2 reveals 
that in the series of carbonyl compounds vicinal action 
does indeed decrease with increase of distance. The 
same general effect is to be noted in the series of 
unsaturated sterols, although the decrease of vicinal 
action with distance is by no means regular. In 
general, the magnitude of the A A values depends on 
the particular transformation under consideration at 
the 3-position, being usually small for acetates and 
saturated ketones, but large for benzoates and 
A‘-3-ketones, and also upon the nature and position 
of the variable substituent placed elsewhere in the 
molecule. 

Considering, for the moment, molecules retaining 
unaltered the configurations of cholesterol and 
cholestanol and their simple furlctional derivatives in 
rings A and B, which have substituents in rings C 
and D or in the side-chain, certain generalizations 
can be made regarding the incidence of vicinal action. 
Without doubt anomalies only occur in those cases 
where two easily polarized groups are present, and 
it is shown that yicinal action can in certain cases 
be transmitted from the side-chain to the 3-position, 
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a distance of more than 10 A. There is, however, an 
additional requirement besides that of polarizability, 
which would seem to depend upon the capacity of 
the substituent groups for distorting the molecular 
framework. 

Still considering steroid molecules substituted as 
mentioned above, it is possible to classify substituent 
groups into three classes, as indicated below, in the 
third of which are placed those groups which are 
specially to be expected to distort the framework 
of the molecule. Ciearly, there is no rigid dividing 
line between the groups placed in classes 2 and 3, 
and to a considerable extent the incidence of vicinal 
action must depend upon the actual position of the 
groupings in the molecule. The ethylenic linkage 
must be placed in both classes 2 and 3, although 
molecules containing two ethylenic linkages, one in 
the side-chain and the other in the steroidal nucleus, 
do not exhibit large optical anomalies. 


(1) Noanomalies in molecular rotation, C—H,C—C, 
C—OH. 

(2) Anomalies only in the presence of class 3 
substituents, C—O.CO.CH,, C—O.CO.C,H,, C=O, 
C=C. 

(3) Causing anomalies if another member of classes 


Cc, C=C—C=0, C=C—C=C. 
D. H. R. Barton 
(1.C.1. Fellow) 
J. D. Cox 
Imperial College of Science and Technology, 
London, 8.W.7. 
Jan. 15. 

* Barton, J. Chem. Soc., 813 (1945) ; 512, 1116 (1946). Compare Callow 
and Young, Proc. Roy. Soc., A, 157, 194 (1936); Kauzmann, 
Walter and Eyring, Chem. Rev., 26, 339 (1940); Wallis et ai., 
J. Org. Chem., 6, 319 (1941); 7, 103 (1942). . 

* Compare Wallis et al.. loc. cit. 


2 or 3 be present, C 


Gamma-Radiation from Polonium and from 
Lithium Bombarded with Alpha-Particles 


InN connexion with the study of the secondary 
radiation emitted when a number of light elements 
were subjected in turn to the alpha-radiation emitted 
by a strong sample of polonium, Bothe and Becker! 
found that polonium also emitted a hard gamma- 
radiation. The intensity of this was low, about one 
gamma-quantum being emitted for 10° alpha- 
particles. The gamma-radiation of polonium was 
interpreted as resulting from the fact that one of 
10° alpha-particles was emitted with a lower energy 
than the rest, leaving the nucleus in an excited state, 
from which it returned to the ground-state with 
emission of a gamma-quantum. This gamma- 
quantum is able in its turn to release an electron 
from the new nucleus (RaG Pb***) or the electron 
shell of nearby atoms, thus causing a secondary beta- 
radiation. Bothe* investigated this beta-radiation 
with the aid of a beta-spectrograph of high light 
intensity (semi-circular method). 

The beta-spectrum obtained by Bothe shows three 
‘certain’ and two ‘uncertain’ maxima. The five 
maxima were thought to be due to gamma-lines with 
the energies 202 (355), (433) 798, and 1,068 keV. 
(values corresponding to uncertain maxima are in 
brackets). 

The interpretation referred to above of the gamma- 
radiation from polonium requires a fine structure 
in the alpha-particles. Rosenblum’, and Rutherford 
and co-workers™, sought for this in vain. By the 
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use of a large, magnetic alpha-spectrograph, Chang‘ 
recently succeeded in finding quite a complicated 
fine structure, consisting of twelve different ranges 
apart from the maximum. The yet unconfirmed 
results of Chang have been discussed by Feather‘. 

In another investigation, Bothe* studied the 
secondary beta-spectra due to the gamma-radiation 
from some lighter nuclei which were excited by alpha- 
particles from polonium. Here the polonium, as the 
only gamma-radiating substance, was enclosed in a 
lead capsule with walls 0-6-1 mm. thick. In this 
manner a Compton- and photo-spectrum was ob- 
tained the structure of which was rather monotonous 
and did not offer any safe foundation for a determina- 
tion of the energy of the gamma-radiation. The curve 
was used for ascertaining the background which had 
to be deduced in order to get the Compton- and 
photo-spectrum of the gamma-radiation from the 
processes they released, when lithium, fluorine and 
beryllium in turn were bombarded with alpha- 
particles from polonium. As regards the spectrum 
of lithium, Bothe considered that this consisted 
practically only of photo-electrons, and that the 
appearance of the spectrum permitted the determina- 
tion of two certain bands and a faint one, which were 
denoted as “‘weit weniger sicher’. The energies of 
the gamma-lines were estimated as 0-59, 0-39 and 
(0-2) MeV. respectively. According to Bothe, it is 
here a question of excitation of the more common 
Li’-nucleus without capturing the alpha-particle. 

If Bothe’s interpretation of the gamma-radiation 
as being due to the excited Li’-nucleus is correct, 
this should be capable of confirmation also by in- 
vestigation of the proton or alpha-particle ranges 
from the reactions Li*(dp)Li’, Li*(dp)Li**, B**(na)Li’ 
or Be*(da)Li’ 13,18,10,7,9,6. 

The energy in the gamma-radiation from Li’* can, 
ultimately, be obtained by the study of Be’, which 
with a half-life of 53 days* by K-capture passes into 
the ground-state of Li’, in such a way that 10 per 
cent of the disintegration leads to Li’*, the remaining 
90 per cent into the ground-state Li’. When the 
former nucleus passes into its ground-state, there is 
emitted a gamma-quantum of just the energy which 
is of interest in our work. One of us" investigated 
the photo-effect released in lead-foil by means of a 
magnetic lens spectrograph, and obtained from the 
well-marked K- and L-photo lines for the energy of 
the gamma-radiation the same value, 453 keV. 

Only Bothe has found several components in the 
gamma-radiation from Li’* as well as from polonium. 
It therefore seemed to us’? desirable to test these 
results by making use of the reliable method of 
investigating the photo- and Compton-effect in lead 
in the magnetic lens spectrograph’. 

In a small cylindrical platinum dish with an out- 
side diameter of 8 mm., a height of 2 mm. and a depth 
of 1 mm. (thickness of metal 1 mm.), there was 
evaporated drop after drop of a solution of polonium 
chloride (86 mC.). The platinum dish was then 
introduced into a cylindrical lead radiator, after 
which the radiator was closed with a lead cylinder, 
which was soldered fast in the radiator with the aid 
of Wood’s metal. The gamma-radiation from plat- 
inum released in the 0-5 mm. thick bottom of the 
radiator photo- and Compton-electrons, the energy 
of which was determined by use of the spectrograph. 
For excitation of iithium nuclei a similar radiator 
was used as for the polonium, the only difference being 
that a layer of metallic lithium of 0-5 mm. thickness 
was applied to the bottom of the radiator. 
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Fig. 1. PHOTO- AND COMPTON-ELECTRON SPECTRUM OF 
GAMMA-RADIATION FROM POLONIUM IN A LEAD RADIATOR 


Fig. 1 shows the photo- and Compton-spectrum 
obtained from polonium in the lead radiator. The 
curve was prepared as a mean value of sixicen 
series Of measurements. It is possible to notice a 
well-marked photo-line K with a half-value width, 
which corresponds to the resolving power of the 
apparatus. From the Hp-value 3610 there is obtained 
for the beta-energy the value 0-685 MeV. When 
the ionization work of the K-electrons in lead 
(0-088 MeV.) is added to this value, we get the energy 
0-773 MeV. of the corresponding gamma-line. 

In Fig. 1 arrows at C and L mark also the positions 
of the Compton-edge and the L-photo line, which 
give the same energy of 0-773 MeV. for the gamma. 
radiation studied, while dotted curves give the three 
components, corresponding to the Compton-, K.- 
photo- and L-photo-electrons, into which the experi- 
mental curve can be resolved. 

The curve shows that the gamma-radiation from 
polonium is mono-energetic, in contradistinction to 
the result obtained by Bothe. Bothe’s value for the 
energy in the strongest photo-line, 0-798, agrees well 
with ours. 

If a gamma-radiation of any other energy than 
0-773 MeV. is emitted from polonium, it is at 
any rate extremely weak in comparison with the 
0-773 radiation. It must therefore be noted as a re- 
markable circumstance that, in the fine structure 
found by Chang in the alpha-particles among the 
twelve satellite groups, there is not noted any group 
that is distinguished by specially high intensity or 
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Fig. 2. PHOTO- AND COMPTON-ELECTRON SPECTRUM OF THE 

GAMMA-RADIATION FROM LITHIUM (IN A LEAD-RADIATOR), WHICH 

WAS BOMBARDED WITH ALPHA-PARTICLES FROM POLONIUM, AS 
WELL AS THE GAMMA-RADIATION FROM POLONIUM 
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by the difference in energy as compared with the 
main group at 0-773 MeV. 

The photo- and Compton-spectrum of the lithium 
sample was investigated in the same manner as 
sbove. Fig. 2 shows the result. We recognize the 
0, K and LZ structure just described in the spectrum 
f polonium. On this has been superimposed the 
photo- and Compton-electrons denoted respectively 
by K’, L’ and OC’, released by the gamma-radiation 
from lithium. From the K-line we get Hp = 2430, 
ran electron energy of 0-374, from which for the 
ithiurn gamma-radiation we get the value 0-462 MeV. 
The L’-line gives 0-471 MeV., and the Compton edge 
ysition C’ has been drawn in such a way that the 
orresponding gamma-energy is equal to that which 
3 obtained from the K’-line, which, of course, gives 
the most reliable result. In Fig. 2 the dotted curves 
ndicate those components into which the experi- 
nentally obtained curve (mean of nine series) can 
be resolved. 

The result shows that the lithium nucleus sends 
ut only one kind of gamma-quantum, and that 
their energy is 0-462 MeV. That Bothe believed he 
had found a line at 0-39 MeV. was clearly due to his 
interpretation of the Compton electrons due to 
(462 MeV. radiation as photo-electrons released by 
ome other gamma-radiation. This 
fairs shows that the Compton-electrons in the 
gamma-energy dealt with are not negligible. 

The value of the gamma-radiation energy, 0-462 
MeV., is within the limits of error identical with the 
alue 0-453 MeV., which one of us'* has found for 
the radiation from Be’, and thus constitutes a con- 
frmation of the last-mentioned measurement, and 
iso of the conception regarding the origin of the 
gmma-radiation, namely, the transition of the ex- 
ted Li’*-nucleus to the ground-state Li’. There 


is thus confirmed here likewise the hypothesis of 


excitation of the Li’-nucleus by inelastic collisions 
vith the alpha-particles from polonium and of the 
K-eapture by Be’. 

The value 0-462 MeV. also agrees very well with 
the values for the energy of the gamma-radiation 
fom Li’, which was obtained by Rumbaugh et al. 
ss well as Hudson et al. 

Kar SIEGBAHN 

Nobelinstitutet fér Fysik, 

Stockholm. 
Hripine SiAtis 


Abo Akademi, 
bo. 


Feb. 11. 
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Interaction of Fast Neutrons with Beryllium 
and Aluminium 

THE total cross-sections for the scattering of fast 
neutrons of known energy by a number of light 
elements have recently been published’:*. The results 
for the elements carbon and oxygen show resonances 
at certain values of the neutron energy, and these 
resonances are ascribed to energy-levels in the com- 
pound nucleus formed in the scattering process. 
Similar resonances in (n,«) transmutations produced 
by fast neutrons have been known for some time*-*, 
but no case has yet been reported in which both the 
total neutron cross-section and the (n,«) transmuta- 
tion cross-section for a given element have been 
shown to involve the same level of the compound 
nucleus. We have been able to demonstrate this in 
the case of beryllium, which when bombarded by 
fast neutrons can yield *He in accordance with the 
reaction® 


*Be + 


The total neutron cross-section for beryllium was 
measured by the transmission method used by other 
workers'}*; D+ D and C+D neutron sources 
were used. The observed total cross-section, corrected 
for inhomogeneity of the incident neutrons, is plotted 
against neutron energy in Fig. 1 and shows a reson- 
ance at 2-6 MeV. The results of other workers’-** 
are also plotted in this figure, and taken together 
with the present results may indicate a further 
resonance at 0-55 MeV. The (n,x) transmutation 
cross-section was measured over the same range of 
neutron energies above its threshold as the total 
cross-section by observing the 0-86 sec. *He 8-activity 
induced by the neutrons in a beryllium-walled Geiger 
The results of these measurements are 


‘He 0-8MeV. (1) 


in — '°Be — *He +4 


counter. 


1 l 
1 2 
Neutron energy (MeV.) 








Fig. 1. TOTAL NEUTRON CROSS-SECTION (c,) OF BERYLLIUM. 
CIRCLES ARE THE PRESENT RESULTS ; OTHER POINTS ARE DUE TO 
PREVIOUS WORKERS (REFS. 7, 8, 9) 
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shown in Fig. 2, from which it is clear that a resonance 
in the (n,«) reaction also occurs at 2-6 MeV. 
If it is assumed that the interaction of a 2-6 MeV. 
neutron with the beryllium nucleus can be considered 
as analogous to a slow neutron process, the procedure 
given by Bethe’® can be applied to show that the 
width of the level in the Be nucleus responsible 
for the resonant scattering is between 0-8 and 1-0 
MeV. This corresponds to a life-time of the Be 
nucleus in this excited state of about 10-" sec., which 
is longer than the time necessary for a 2-6 MeV. 
neutron to cross a *Be nucleus and is, therefore, some 
evidence for the formation of a compound state in 
the scattering process. The ratio of the (n,«) trans- 
mutation cross-section to the total cross-section at 
2-6 MeV. is about 1/50; this is of the same order 
as the penetrability of the potential barrier of a light 
nucleus like *He for an «-particle of the energy avail- 
able according to (1). 
Some of the measurements on beryllium were made 
with a beryllium-aluminium alloy of known com- 
position, and correction for the presence of the 
aluminium made determinations of the total cross- 
section of this element necessary. Two resonance 
levels were found in the energy range 1-8—4-0 MeV. ; 
one, at 2-4 MeV., has already been found by other 
workers*"'; the other, at 2-9 MeV., is new. Both 
levels have a width of about 0-2 MeV. 
Further details of this work, which was carried 
out during the period November 1945—June 1946, will 
be published later. 
K. W. ALLEN 
W. E. BurcHam 
D. H. WImLKInson 
Cavendish Laboratory, 
Cambridge. 
Feb. 12. 

* Bailey et al., Phys. Rev., 70, 583 (1946). 

* Nuckolls e al., Phys. Rev., 70, 805 (1946) 

* Wilhelmy, Z. Phys., 107, 769 (1937). 

* Barschall and Battat, Phys. Rev., 70, 245 (1946) 

* Bjerge, Nature, 137, 865 (1936). 

* MacPhail, Phys. Rev., 57, 669 (1940). 

*Amaldi e al., Phys. Rev., 56, 881 (1939). 

* Leipunski, J. Phys. U.S.S.R., 3, 231 (1940). 

* Good and Scharff-Goldhaber, Phys. Rev., 59, 159 (1941) 

Bethe, Rev. Mod. Phys., 9, 159 (1937). 

'* Aoki, Proc. Phys. Math. Soc. Japan. 21, 232 (1939). 


Born’s Theory and the Spectrum of Light 
Scattering of Crystals 


ACCORDING to Born’s theory 3N -6 vibrations of the 
crystal lattice must take place in a crystal (N is the 
number of atoms of the crystal). Consequently the 
spectrum of elastic vibrations of a crystal must be 
quasi-continuous. According to Born, this relates 
to the acoustic as well as to the optical branch of 
the spectrum of elastic vibrations of a crystal. The 
most complete analysis of the spectrum of elastic 
vibrations of a crystal, based on Born’s theory, was 
carried out for rock-salt by Kellermann’. 

For some time past the basic conception of Born’s 
theory has been criticized by Raman* and his 
collaborators. According to Raman, the optical 
branch of the spectrum of elastic vibrations of a 
crystal is not continuous but consists of a small 
number of discrete lattice vibrations of the crystal. 
The experimental investigations of the spectrum of 
second-order scattering of crystals are of great interest 
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a, MERCURY SPECTRUM ; }, SPECTRUM OF SECOND-ORDER SCATTER- 
ING BY A CRYSTAL OF POTASSIUM CHLORIDE ; ¢, MICROPHOTOMETRIO 
RECORD OF b. 6 AND ¢ SHOW A STRONG CONTINUOUS BACKGROUND 


because they alone afford the possibility of obtaining 
the most complete picture of the whole spectrum oi 
elastic vibrations, and thus of deciding which of the 
two theoretical conceptions referred to above is 
correct. 

The most appropriate objects for such investigations 
are the crystals of alkali halides. Their simple strue 
ture simplifies the theoretical calculations of the 
spectrum of elastic vibrations and stipulates a simpler 
spectrum of scattering. The spectrum of second. 
order scattering for rock-salt, which consists of a 
group of broad maxima superimposed on a continuous 
background, was for the first time obtained by Fermi 
and Rasetti® and can be completely explained from 
Born’s point of view‘. 

Recently, Krishnan‘ investigated the scattering of 
rock-salt and some other crystals. He considers the 
results obtained to be in contradiction with Born’s 
theory and in agreement with Raman’s conception. 
In his experiments Krishnan did not observe the con- 
tinuous background in the spectrum of second-order 
scattering of crystals, and its absence he regards as 
a most essential experimental fact which contradicts 
Born’s theory. According to Krishnan, the spectrum 
of crystals consists of a number of discrete lines only, 
and Krishnan considers this to confirm Raman’s 
conceptions. 

The continuous background of the spectrum of the 
second-order scattering is a fundamental deduction 
from the theory of Born; therefore, the question of 
its existence or non-existence is of primary import- 
ance. For that reason we undertook new investiga- 
tions of alkali halide crystals (potassium chloride, 
potassium bromide, and once more of rock-salt), our 
principal aim being to ascertain the existence of 4 
continuous background in the second order Raman 
spectrum. 
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As other workers have done, we used as the exciting 
radiation the mercury resonance line 4 = 2537 A. 
The crystals investigated were prepared from the 
corresponding fused salts. Our arrangement enabled 
us to obtain spectra of the second order in 
5 hours with a slit-width of the spectrograph of 
0-015 mm. 

Our results show that the spectra of second-order 
scattering by crystals of potassium chloride, potass- 
ium bromide and sodium chloride are of the same 
type. The spectra are continuous, and on the back- 
ground some discrete broad maxima of intensity are 
observed. The frequencies of the most distinct 
maxima for potassium chloride are 121 cm. and 
201 em.~!, for potassium bromide 85 cem.~', 137 cm.-! 
and 204 em.-'. The distribution of intensities and 
the length of the spectra are different. 

In the accompanying reproduction, the spectrum 
of a crystal of potassium chloride and its micro- 
photogram are shown: an analogous microphoto- 
metrical curve was obtained for potassium bromide. 
The continuous spectrum of scattering of a crystal 
of potassium chloride is seen very distinctly. 

We consider that the results of our investigations 
confirm Born’s theory of the crystal lattice and 
ontradict the conceptions of Raman. 

E. Gross 
A. STEHANOV 
Physical Technical Institute, 
Academy of Sciences of the U.S.S.R.., 
Leningrad. 
'Kellermann, E. W., Phil. Trans. Roy. Soc., 238, 513 (1940); 

Roy. Soc., A, 178, 17 (1941). 

*Raman, C. V., Proc. Ind. Acad. Sci., 18, 237 (1943). 
‘Fermi, E., and Rasetti, F., Z. Phys., 71, 689 (1931). 
‘Born, M., and Bradburn, M., Nature, 156, 567 (1945). 

C.R. Acad. Sci. U.S.S.R., 54, 787 (1946). 


‘Krishnan, R. 8., Proc. Ind. Acad. Sci., 18, 198 (1943) ; 
267 (1945); 157, 623 (1946). 


Proce. 


Cross, E. 


Nature, 156 


Oil-drop Method for Electron Trajectories 


DEVELOPMENTS in electron optics during the past 
ten years have included automatic methods for 
plotting the electron trajectories through the fields 
{electrostatic electron lenses. These are exemplified 
by the ingenious devices of Gabor’ and Langmuir’, 
which also enabled the effect of selected portions of 
the field to be separately investigated. However, 
the apparatus required for such determinations is 
highly specialized, and not within the reach of the 
average laboratory. The alternative method of 
obtaining the potential distribution from electro- 
lytic tank measurements, and enlisting the aid of the 
lifferential analyser to solve the trajectory equation, 
where this is possible, is again confined to institutions 
with the necessary equipment, and this may not be 
radily available. 

A method tried here seeks to overcome these 
inonveniences, by observing the trajectory of a 
charged oil drop in the actual field of the lens, in 
ait at atmospheric pressure, and this is corrected by 
asimple calculation. (In high vacuum the trajectory 
ofthe oil drop would be that of an electron, since the 
wath followed is independent of the e/m ratio of the 
particle.) 

Use was made of the Millikan oil-drop technique 
for producing charged particles. The following liquids 
were tried : turpentine, water, colloidal gold, glycer- 
ine, nut oil, ‘Apiezon’ oil, colza oil. It was finally 
decided to use colza oil for the work in air (and 
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‘Apiezon’ oil for the later experiments in vacuum). 
The drops are blown into a chamber from a com- 
mercial atomizer using compressed air. They then 
fall under gravity into a glass cylinder which con- 
tains an enlarged model ( x 5) of the electron lens, 
and thus into the field of the lens through three 
collinear small holes in the cathode, one central, the 
others 1 mm. on either side of it. A field established 
by giving suitable potentials to the electrodes acts 
upon the charged droplets, causing them to describe 
curved paths, in the field of the lens. The paths 
are made visible by scattering the light from a 1,000- 
watt projector lamp, which is concentrated by a 
series of lenses to give a beam of about 5 mm. 
diameter at the centre of the chamber. The actual 
trace can be followed and timed as the droplets cross 
the ‘square’ eyepiece of a low-power microscope, and 
&@ space-time curve plotted for both the axial and 
radial directions. The data obtained in this way in 
air are sufficient to enable a first approximation to 
the trajectory to be determined, and to give the form 
of the potential distribution along the axis, assuming 
that paraxial regions of the field are explored. Owing 
to the presence of the air, a term which allows for 
the viscosity effect has to be introduced into the 
equations of motion ; these now take the form : 


a av 
“—_—. |! oe 
d*r av 

” dt? q Or 


+ mg 6ryavz, 


— 6xyav,, 


where g is the charge, and a the radius of the drop. 
Both accelerations are small in air; the gradients 
can then be expressed in terms of the velocities. 


Observed, Faths 





The charge and weight of the droplet are determined 
as in Millikan’s experiment from observations on the 
free fall under gravity, and under a uniform field. 
The time to traverse the field was roughly of the 
same order as in his experiments, and the use of 
Stokes’ law appears justified under these conditions. 
Since the longitudinal and radial velocities, vz and v, 
respectively, could be observed, the field distribution 
is obtained by one graphical integration, and the 
radial displacement by two such integrations. The 
accompanying curves show the average of a large 
number of observed trajectories for an average value 
of mass and charge of 4 x 10°* gm. and (9e) 
respectively, at various anode voltages, together with 
the corrected trajectory for an anode voltage of 
1,000 V. This gives values of focal length (or cross- 
over distance) of the immersion objective some 
30 per cent higher than the theoretical, but capable 
of much improvement with more accurate measure- 
ments. 

A first-order approximation can thus be obtained 
directly by this simple means. While most of the 
electron optical systems in use have rotational 
symmetry, this is not a strict requirement of the 
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method, since the path is integrated automatically 
in the presence of the field, no matter what form 
this takes. 

It is interesting to record the effects seen in the 
eyepiece as soon as the charged droplets enter the 
viewing space. These are four in number: (1) 
straight-line paths indicating the presence of neutral 
drops ; (2) curved tracks due to the focusing field, 
and directed into the centre of the field; these 
correspond with the paths of negative particles ; 
(3) curved tracks, away from the centre of the -ield, 
corresponding with positively charged particles ; 
(4) straight-line tracks, in the early part of the field ; 
these may begin to curve inward or outward owing 
to pick up by neutrals of a negative or positive 
charge. 

As the sizes of drops ranged from less than 0-5 u 
to 5 u, that is, of the same order of magnitude 
as bacteria, the method opens up possibilities of 
‘focusing’ charged bacteria and viruses by the use of 
electrostatic focusing lenses. The form of the field 
lines shows that in this case a maximum concentra- 
tion of the charged bodies would be found at the 
‘cross-over’ of the system. This is comparatively 
easy to locate. The use of plane fields, while not 
producing any focusing, would result in a sweeping 
out or filtering action, which might be beneficial 
from the public health point of view if suitably 
designed and placed in public places. 

It is hoped to publish these results shortly and 
continue the work in vacuum at a later date. 

L. Jacos 





















Electro-technics Department, 
University, Manchester. 
Jan. 22. 
* Nature, 139, 373 (1937). 
* Nature, 139, 1067 (1937). 


Spectral Sensitivity of Lead Sulphide Layers 


LEAD sulphide photo-conductive layers are now 
known as sensitive detectors in the near infra-red!, 
but so far their usefulness has been limited to wave- 
lengths less than about 3x. 

Measurements have been made on the spectral 
sensitivity of such photoconductive layers, and it 
has been found that there is a pronounced shift of 
sensitivity towards longer wave-lengths on cooling. 
The measurements were made with a Nernst source 
and a lithium fluoride (double prism) spectrometer 
in the region 1-5 u, the spectral band-width varying 
from 0-08 to 0-03u over this range. ‘The radiation 
from the Nernst filament was interrupted at 800 c./s. 
before entering the spectrometer, the signal from 
the layer being amplified in a receiver tuned to 800 c./s. 
with a band-width of 16 c./s. 

The particular layer for which the results are quoted 
was made by chemical deposition, and had an area 
of l em. x 1 em., with a thickness of the order of 
lu. As the accompanying figure shows, the wave- 
length at which the sensitivity has dropped to half 
its maximum value increases from 2-9u to 4-lyu on 
cooling from room temperature to liquid hydrogen 
temperature. The curves are plotted as ratios of signal 
to root-mean-square noise in the absence of signal, 
and are relative to a datum level the value of which 
is quoted for each temperature. The glass of which 
the container for this layer was made has good trans- 
mission in the infra-red, with 90 per cent transmission 
up to 4-0 (except for a broad dip to 70 per cent 
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at 3-0u) falling to 50 per cent at 4-5u. Practically 
empe 


all lead sulphide layers previously available were in 
‘Pyrex’ glass containers the transmission of which fj @8!€* 
is very poor beyond 3-5y, making it difficult to But} 
measure the true spectral response of the layer. about 

The optimum sensitivity, achieved when cooling §@T™ 
with liquid oxygen or hydrogen, is such that signal 
is equal to noise for an incident energy of 8 = 10-" 
watts. This is approximately equal to the perforn 
ance of the best available thermocouples, for th: 
same equivalent noise band-width. However, the 
speed of response of the lead sulphide layer is some 
hundred times faster than that of a sensitive therm 
couple; which is an important factor for many 
applications of such infra-red detectors. 

The time constant of the lead sulphide layer was 
measured by irradiating it with a square pulse of 
light and measuring the rate of decay of the resultant 
signal on a cathode ray tube. The time measured is 
that required for the signal to decay to l/e (37 per 
cent) of its initial value. The time of rise is only 
about two thirds of the decay time, and could not 
conveniently be measured in all cases. 


Potential difference (mvY_) 


Temperature Decay time constant 
290° K. 14 micro-sec. 
195° K. — = fe 

90° K. 490 . = 
20° K. 340 » ~~“ 

The spectral shift is particularly important if the ne 
layer is to be used as a detector of radiation f rom 4 ANG 
distant source, since in the near infra-red region the om 
atmosphere is relatively non-absorbing only in th Cur 


bands 2-0-2-3u and 3-3-4-0u. 
For sources of moderate temperature (100°—300° C. Fr 
far more energy is radiated in the longer wave-lengt! 
‘window’, and thus cooling the layer greatly increases 
the signal received. : 
the chews work was carried out at the Telecom- direc 
munications Research Establishment (Ministry 0! 4 
Supply), and thanks are due to Dr. G. B. B. i. 
Sutherland for assistance in the liquid hydrogen 


ctically 
were in 
which 
cult t 
er. 
cooling 
) signa 
lo 
rion 
lor the 
er, the 
= some 
herm« 
man} 


er was 
alse of 
cultant 
ired is 
37 per 
s only 


Id not 


if the 
rom a 
mi the 
in the 


wr ec, 
engt} 
reases 


com: 
ry of 
3. 
rogen 


No. 4040 April 5, 1947 


neasurements, and to the Admiralty Research 
laboratory for supplying experimental layers. 

T. S. Moss 
r,lacommunications Research Establishment, 
Ministry of Supply, 

Great Malvern, 
Worcs. 
Jan. 29. 
Sutherland, Blackwell and Fellgett, Nature, 158, 873 (1946) 


Electrical Conductivity of Molybdenite 
Crystals 

RECENTLY, the magnetic properties of molybdenite 
rystals have been studied in this laboratory at room 
smperature! and also at both high and low tempera- 
wrest. It was then thought desirable to extend the 
svestigations on this crystal to electrical conduct- 
rity. The electrical conductivity of single crystals 
‘ molybdenite has been measured by various 
workers’, but a more systematic study of the electrical 
properties was necessary in order to understand the 
nture of the carriers of the electric current in this 
rystal. 

The electrical conductivities of some well-developed 
ingle crystals of molybdenite were measured at room 
emperatures and also at high and low temperatures 
from 100° K. to about 500° K.). Conductivity along 
the basal plane (o,) is about 10° times greater than 
that at right angles to the basal plane (¢,;). At room 
wmperatures for currents both along and at right 
agles to the basal plane Ohm’s law is not obeyed. 
But if the temperature of the crystal is raised to 
shout 420° K., Ohm’s law is perfectly obeyed for 
currents along both the directions (Fig. 1). 
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Fig. 1. CURVE 1. CURRENT-VOLTAGE CURVE FOR CURRENT AT RIGHT 

ANGLES TO THE BASAL PLANE AT ROOM TEMPERATURE. CURVE 2. 

CURRENT-VOLTAGE CURVE FOR CURRENT ALONG THE BASAL PLANE 

AT ROOM TEMPERATURE. CURVE 3. SAME AT 420° K. CURVE 4. 

CURRENT-VOLTAGE CURVE FOR CURRENT AT RIGHT ANGLES TO THE 
BASAL PLANE AT 420° K. 


From the nature of variation of the conductivity 
vith temperature, it has been found that at low 
temperatures the conductivities along both the 
directions have a tendency towards a temperature- 
independent value (Fig. 2). It is further apparent 
from the temperature variation of the conductivities 
that for both directions of the crystal there are two 
types of conductivities, one predominating at lower 
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CURVE FOR CURRENT ALONG THE BASAL 
SAME FOR CURRENT AT RIGHT ANGLES TO THE 
BASAL PLANE 


Curve 1. 
CURVE 2. 


Fig. 2. 
PLANE. 


temperatures and the other at higher temperatures 

(Fig. 2). 

From these results it seems that the conductivity 
in molybdenite crystals at higher temperatures is 
effectively electronic. 

Details of these investigations will shortly be 
published elsewhere. 

Asrrt Kumar Dutra 

Indian Association for the 

Cultivation of Science, 
210 Bowbazar Street, 
Calcutta, 12. 

Dutta, A. K., Ind. J. Phys., 18, 249 (1944). 

* Dutta, A. K., Ind. J. Phys., 19, 225 (1945). 

* Dey, A. P., Proc. Nat. Acad. Sci. Ind., 14, 47 (1944). Gottstein, G., 
Ann. Phys., 43, 1079 (1914). Heaps, C. W., Phil. Mag., 6, 
1283 (1928). Koenigsberger and Gottstein, Phys. Z., 14, 232 
(1913); Ann. Phys., 46, 446; 47, 566 (1915). Koenisberger 
and Reichenheim, Centr. Min., 454 (1905). Okubo, J., Tohoku 
Univ. Sci. Reports, 12, 299 (1924). Pierce, G. W., Phys. Rev., 
28, 153 (1909). Waterman, A. T., Phil. Mag., 33, 225 (1917); 
Phys. Rev., 21, 388, 540 (1923) 


Disappearance of Zostera marina 

THIS very common flowering plant used to cover 
large areas of estuaries of Britain, but about fifteen 
years ago it died out almost completely on both sides 
of the Atlantic, though not on the Pacific coasts of 
the United States. Evidence as to the present 
condition is now being sought, both here and in 
America. It would be much appreciated if those who 
knew the Zostera beds formerly would please send 
information as to continued absence or extent of 
regeneration, also as to whether anything else now 
occupies the areas thus left bare. The late Dr. E. J. 
Butler informed me in September 1938 that annually 
since 1932 he had watched a small ‘meadow’ in 
Guernsey. Though about 75-90 per cent went the 
first year, the rest was then holding its own. The 
fungus Ophiobolus halimus, Diehl and Mounce, was 
always present on it, but there was no sign of ex- 
termination. In fact, he thought there was some 
increase. There is very little of it around here now. 

W. R. G. ATKINS 

Department of General Physiology, 

Marine Biological Laboratory, 

Plymouth. 
Feb. 7. 
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Colours of Jupiter 


In an interesting speculation, Wildt' suggested that 
the red and blue colours observed on Jupiter may be 
due to combinations of the alkali or alkaline earth 
metals with the ammonia which forms a large part 
of its atmosphere: the red to concentrated or 
‘metallic’ solutions, the blue to dilute solutions. He 
left open the question of the source of the metals, 
but favoured the idea of meteoric dust, because of 
the spectroscopic detection of sodium in the night sky. 

Although ingenious, the theory is improbable on 
several grounds. Even in the complete absence of 
oxygen and water it does not appear that the con- 
siderable quantities of metal required could be 
accumulated over the necessarily long period of time 
(the ‘metallic’ phase is 7N with regard to sodium 
at — 110°), since it is known that light’, and traces 
of transition metals, especially iron*, which occur in 
meteoric dust, catalyse reaction with ammonia to 
give the colourless metal amides. Also, the red 
colours have been described as varying from ‘brick- 
red’ to ‘rose-pink’, while the ‘metallic’ phase of 
sodium in ammonia has a lustre of polished bronze, 
and solid calcium hexammine resembles brass ; both 
are blue by transmitted light in thin layers. It is 
most unlikely, therefore, that they can give rise to 
true red colours either in solid, liquid or dispersed 
states. 

The blue colour of metals in ammonia (visible at 
concentrations of less than 0-00002N even with 
small volumes) is due to solvated electrons‘ and may 
be observed in solutions of ammonium (NH,?t, e-), 
so that a process for generating electrons (or 
ammonium radicals) may give rise to such a colour. 
On Jupiter possible sources of these may be found 


in photochemical reactions or atmospheric electrical 
charges. 


ArtTuur J. Brrcu# 
Dyson Perrins Laboratory, 
University, Oxford. 
Feb. 5. 


 Wildt, R., Mon. Not. Roy. Ast. Soc., 98, 616 (1938). 

* Ogg, R. A., Leighton, P. A., and Bergstrom, F. W., J. Amer. Chem. 
Soc., 55, 1754 (1933). 

* Vaughan, T. H., Vogt, R. R., and Nieuwland, J. A., J. Amer. Chem. 
Soc., 56, 2120 (1934). 

* Fernelius, W. C., and Watt, G. W., Chem. Rev., 20, 195 (1937). 


The Desert Landscape 


Wrrs arable land one of the most outstanding 
problems of the day, it is important to determine 
the criteria of the desert landscape so that recon- 
struction through the soil can be planned and com- 
menced on a world scale’. Various definitions have 
been given of the nature of a desert, mostly based 
on weather (although the writers really mean climate), 
such as lack of rainfall or high rate of evaporation. 

All such definitions becorne unwieldy and unwork- 
able when applied in practice. For example, there is 
no lack of deserts which have high rainfalls, up to 60 in. 
per annum. Others have 20 in. and are still barren. 
It is difficult to formulate desert criteria unless the 
problem is approached from the soil point of view. 
If we define the desert landscape as one where the 
rate of soil erosion exceeds the rate of soil formation, 
and a genial area as one where the rate of soil forma- 
tion is commensurate with erosion, then at once we 
have a dynamic conception which the soil conserva- 
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tionist can apply with vigour to his problems. This 
definition has the advantage that deserts are more 
likely to occur in areas where the equilibrium be: ween 
rainfall and rate of evaporation is unstable, and hence 
deserts may form easily by soil erosion, without re. 
quiring changes of climate. This applies to South 
Africa, and many workers have shown the closer 
invasion that is now taking place without any change 
in climate that can be detected. Dr. Tidmarsh in the 
Karroo has prepared maps showing the increased 
desiccation of the soil that has taken place in the span 
of a few generations. With my colleagues I have 
drawn maps showing the present invasion, and others 
of the Pleistocene, Pliocene and Miocene are now 
being completed?. 

It is interesting to compare Pole-Evans’ vegetation 
map with the rainfall distribution map of South 
Africa. There is general agreement, it is true. but 
very serious discrepancies in the central regions where 
desert vegetation is shown in rainfall areas of 20 in, 
per annum or more. When Pole-Evans’ map is 
compared with that compiled by my colleagues and 
I, there is seen to be very close agreement indeed. 
In our map, as now brought up to date, the similarity 
is very close. When it is borne in mind that the maps 
were based on different criteria (in our map, on the 
sheet erosion that occurs in an area), then it is realized 
that this experimental approach has real merit. 

V. L. Bosazza 

P.O. Olifantsfontein, 

Transvaal. 
Jan. 26. 
* Wrench, G. T., 
Faber, 1946). 


* Bosazza, V. L., Adie, R. J., and Brenner, S., “Man and the Great 
Kalahari Desert”, Natal Univ. Coll. Sci. Soc., 5, 9 (1946) 


“Reconstruction by Way of the Soil” (Faber and 


Action of Mustard Gas (83’-Dichlorethy/sul- 
phide) on Thiol Groups of Proteins 


In order to avoid any mistaken interpretation of 
the facts published in various papers', we wish to 
state clearly that the 88’-dichlorethylsulphide we 
used in our investigations was a very pure colourless 
liquid of constant melting point prepared from con- 
stant-boiling thiodiglycol by the action of hydro- 
chlorie acid. It is known that impure mustard gas 
reacts more readily with—SH groups than the pure 
substance*. It appeared from the discussion at the 
recent Congrés de Chimie Biologique (Liége, October 
1946), following the presentation of a paper by Prof. 
R. A. Peters, that our conclusions about the action 
of the various war toxic gases are generally in close 
agreement with those of the British and American 
authors (see ref. 3). 

Z. M. Bacg 
V. DESREUX 
M. GoFFART 
Laboratories of General Pathology 
and Physical Chemistry, 
University, Liége. 
’ Bacq, Z. M., Goffart, M., and Angenot, P., Bull. Acad. Roy. Med. 
Belg., 255 (1940). Bacq, Z. M., and ux, V., Acta Biol. Belg., 
2, 369 (1942). Bacq, Z. M., Bull. Acad. Roy. Med. Belg., 500 
(1942), and also in the press. Bacq, Z. M., and Fischer, P., Bull. 
Soe. Chim. Biol., 28, 234 (1946). Bacq, Z. M., Experientia, 2, 349 
and 385 (1946). Goffart, M., Arch. Intern. Pharm. Thér., 
the press. 
* Herriott, R. M., Anson, M. L., and3Northrop, J. H., J. Gen. Physiol., 
80, 185 (1946). 
* Bacq, Z. M., “Travaux Récents sur les Toxiques de Guerre: Le 
BAL”, Actualités Biochimiques (esoer, Lidge, 1947). 
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A VOLUMETRIC METHOD FOR A 
STUDY OF THE HISTORY OF 
EPEIROGENIC MOVEMENTS 


By ALEXANDER B. RONOV 


institute of Theoretical Geophysics of the Academy of 
Sciences of the U.S.S.R., Moscow 
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NY territory which is sufficiently large may be 

divided for any geological age into areas of 
wetonic uplifts and subsidence of the earth’s crust, 
the rate of uplift and subsidence being different for 
jifferent places’. One may speak about an average 
and a ‘volume’ rate of subsidence and uplift, meaning 
the rate of increment of the total volume of all the 
wetonic depressions and convexities of the earth’s 
crust within a given territory. This total volume 
rate of movements may be calculated. The volume 
ff subsidences is approximately equal to the total 
volume of sediments accumulated during the given 
time. An elevation of the earth’s crust causes erosion, 
and the volume of the uplift may be determined from 
the volume of the eroded clastic material*-*. In this 
way the problem is confined to a determination of the 
volumes, on one hand, of all the deposits accumulated; 
and on the other, to a separate determination of those 
ff clastic deposits. Tracing from one geological age 
to another the change of these values, it is possible 
to study in volumes (cu.km.) the kinematics of the 
vertical movements of different signs. Referring these 
volumes to a unit of area (sq. km.) gives the average 
magnitude of subsidence or uplift of the earth’s 
erust (in km.). 
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Fig. 1. CURVES SHOWING THE AVERAGE MAGNITUDE OF SUBSIDENCE 

* THE HERCYNIAN (1) AND ALPINE (2) RUSSIAN PLATFORM, 

TE HERCYNIAN GEOSYNCLINE OF THE URALS (3), AND ALPINE 
GEOSYNCLINE OF THE GREAT CAUCASUS (4) 


Fig. 1 shows the curves of the average magnitude 
of subsidence of the Russian Platform and the 
suwrounding geosynclines during the Hercynian and 
the Alpine cycles. Here the difference in the scale of 
movements is of interest*»*’. If the average magnitude 
ofsubsidence or uplift be referred to a unit of absolute 
time (a million years*), the average rate of vertical 
movements will be obtained*-*. Fig. 2 presents the 
curves of the average rate of subsidence of the Russian 
Platform, Uralian and Caucasian geosynclines ; ; an 
framination of theseewill show that there is some 
parallelism and a similar periodicity in the movements 
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Fig. 2. CURVES SHOWING THE AVERAGE RATE OF SUBSIDENCE 
OF THE RUSSIAN PLATFORM (1) AND GEOSYNCLINES OF THE 
URALS (2) AND GREAT CAUCASUS (3), IN METRES PER MILLION YEARS 


of these different tectonic zones, the rate of subsidence 
on the Hercynian and particularly the Alpine platform 
having been considerably slower. Both the downward 
and the upward movements on the platform were 
somewhat retarded as compared to the movements 
of the adjacent geosynclines of the same age*’. 

An estimation of the total volume of the rocks is 
made with the aid of isopachous maps. The volumes 
of terrigenous, carbonate, continental and volcano- 
genous rocks are measured by means of specially 
prepared isopachyte (equal thickness) maps separately 
for each of the rock types listed**. 

It is often impossible to measure the area from 
which the clastic rocks have been removed, since the 
region of the ancient erosion is overburden under 
younger deposits. In these cases we study the ratio 
of the volumes of terrigenous rocks ( V ,), removed from 
the region of uplift, to the total volume of rocks 
(including effusives) (V,),accumulated in thesurround- 
ing regions of subsidence during the same time 
interval. 

This ratio, named the ‘uplift coefficient’ (8), in the 
first approximation is equal to the relation between 
the volume of uplifts to the volume of subsidences of 
the earth’s crust : 


uplift 
— (1) 
subsidence 

Studying in this way one division after the other, 
we find the changes of 8 in the course of time. In 
many cases this is sufficient to make it possible to 
draw important conclusions regarding the develop- 
ment of epeirogenic movements‘. 

Since we refer the volume of terrigenous rocks to the 
total volume of all rocks, the ratio can never exceed 
unity. Hence it is not possible in this way to determ- 
ine the cases when the volume of uplifts exceeds 
that of subsidences. However, such cases do exist, 
and it is necessary to have some means of determining 
them. With this object in view, a correction to a 
change of facies is introduced. If the total of uplifts 
exceeds that of subsidences, the amount of material 
removed is greater than the corresponding space in 
the areas of subsidence, and the surface of sediments 
in the zones of accumulation is raised. The additiona 
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volume of rocks obtained as a result of rise of the 
level of sediments (v) is subtracted from the total 
volume of rocks. The correction (v) but with the 
opposite sign is used when a lowering of the surface of 
sediments (a deepening of the basin) has occurred 
during this time interval : 


Vv 


‘= 
V, +t Vv 


uplift 
subsidence’ 


Fig. 3 shows ths changes of the uplift coefficient (8) 
in the Uralian geosyncline from the Cambrian to the 
Permian. We see that the curve records two large 
cycles of epsirogenic movements (Caledonian and 
Hercynian), upon which second order. cycles are 
superimposed. The beginning of each large and small 
cycle is characterized by a predominance of uplifts ; 
at the middle, subsidences become prevalent ; and 
at the close of a cycle, the significance of uplifts of 
ths earth’s crust again increases. An analogous 
curve has b2en obtained for the Caucasian geosyn- 
cline‘. 
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An important part in quantitative estimations is 
played by the determination of the boundaries of the 
territory actually studied. Since the volumes of 
elastic rocks are taken into consideration, all the 
areas which have supplied terrigenous material in 
this particular case are automatically included in the 
territory studied. 

I have also used the volumetric method for a 
quantitative study of the Hercynian volcanism in the 
Urals‘ and of the history of sedimentation within the 
European part of the U.S.S.R.*. As a result, a number 
of regularities have been established which so far 
have escaped detection by the usual methods of 
geological investigation. 


1 Be yi" L. V. V., Trans. Inst. Geol. Sci., Acad. Sci. U.S.S.R., No. 
6 (1944), in Russian. 

. mau, A., “The Age of the Earth’’ (1937). 

* Ronov, A. B., C.R. (Doklady) Acad. Sei. U.R.S.S., 44, 
in English. 

*Ronov, A. B., Bull. 
8, No. 6 (1944), 
summary. 

* Ronov, A. B., Bull. Acad. Sci. 
10, No. 4 (1946), in Russian, 

*Ronov, A. B., C.R. (Doklady) 
in English. 

t Ronov, A. B., C.R. (Doklady) Acad. Sci. U.R.S 
in English. 
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PSYCHOLOGISTS IN THE ASSOCIA. 
TION OF SCIENTIFIC WORKERS 


HE Section of Psychology, lately formed inside 

the Association of Scientific Workers, met for the 
first time at Bedford College, London, on January ]8. 
in the chair was Mrs. Winifred Raphael, of the 
National Institute of Industrial Psychology. Th, 
speakers were Miss I. M. Dunsdon, Dr. H. J. Eysene, 
Miss Pearl King, Pro‘. T. H. Pear, Mrs. Raphael, 
Dr. J. D. Sutherland and Dr. Stephen Taylor, MP. 
All the papers were followed by discussion. Unt! 
this meeting, psychologists had met within the 
Association of Scientific Workers as part of its 
Medical Section. The establishment of a Ps) 
gical Section has resulted in a considerable i: 
in the number of psychologists joining the Ass: 
(117 up to the time of writing). 

The chief subjects emphasized were the relations 
between psychologists and other professional workers, 
and the ways in which psychologists may make 
practical contacts with others and contribute usefull 
from their sphere of knowledge. There is an obvious 
division between fields in which psychologists can 
make an immediate contribution, and those in which 
they might help after research into specific problems 
has been conducted. It was felt that a subject of 
international importance is “‘channels of communica. 
tion’’, for example, the Press, radio, films, etc. An 
investigation into this subject is in progress. 

It was urged that the Association of Scientific 
Workers might consider putting forward a mor 
definite policy with regard to the results of recent 
scientific research, such as the atomic bomb and other 
revolutionary weapons of war. Certain psychologists 
specially interested in the subject c ould help by advis. 
ing upon ways of ‘getting ideas across’ to the public. 

The primary responsibility of psychologists ie such 
is to work whole-heartedly for the advancement of 
their science. To-day in most sciences comparatively 
little can be done by individual workers, and the 
importance of co-ordinated research here as elsewhere 
was stressed. The time may even have come for 
university departments of psychology to establish a 
co-ordinating body so that (1) research workers can 
know what others are doing at present in their field 
and thus avoid duplication, and (2) plans for research 
into fundamental problems can be developed. 

An urgent need is to let the public—at present 
badly instructed—know what psychology can and 
cannot do. More use could be made of the ordinary 
media of communication by psychologists who can 
express complicated ideas simply and clearly ; but 
this might require a changed attitude upon the part 
of some editors. 

Dr. Stephen Taylor discussed the possibilities and 
conditions of employment of social psychologists in 
the public services. 

Dr. J. D. Sutherland considered ‘‘Relations 
between Psychologists and Other Professional Work- 
ers’. Such relations, where they exist, are on the 
whole good. Probably the oldest and closest is in the 
educational field, because of its more obvious psy: 
chological implications. He deplored the fact that a 
yet there seems to be almost no co-operation between 
psychology departments and university authoritie 
in the problems of selecting and training university 
students. 

In the industrial field, relations are good, partly 
because only progressive industrialists ask for 
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psychological advice. Psychological work in the 
Forces has improved relations with Government 
services. Co-operation with trade unions is unsatis- 
factory, but it is hoped that the Association of 
Scientific Workers will now improve matters. In 
medicine, relations are becoming increasingly better. 
(Co-operation with social scientists, however, is not 
what it might be. 

Dr. Sutherland suggested that methods of recruit- 
ment of psychologists and their training for ‘real life’ 
could be improved, also that university psychology 
departments might assume more practical respons- 
bilities concerning students’ careers. There is a 
need for good popular literature on psychology. Very 
few intelligent members of the lay public, he said, 
know any names of psychologists other than Freud, 
Jung and Adler. 

Miss Dunsdon, reporting on “A Survey of the 
Fields of Employment of Psychologists”, described a 
questionnaire to be circulated to all psychologists in 
the British Psychological Society. The object of this 
survey is to obtain information concerning psycholo- 
gsts’ working conditions, their hours, salaries, holi- 
days, facilities for research, etc. 

Dr. Eysenck presented a report on the facilities for 
training psychologists, based on a circular sent out by 
the British Psychological Society in 1944. It indicated 
that the following developments are needed : (1) more 
psychology departments in universities, (2) adequate 
equipment, laboratory and library facilities, journals, 
copies of tests, etc., (3) better staffing, (4) more stress 
on social psychology, (5) developments making it 
easier to specialize, in particular by giving practical, 
clinical and other facilities, (6) revision of some 
qualifications for admission to universities. 

T. H. Pear 


CROSBY HALL, LONDON 


¢ the summer of 1946, after several years of war 
service as @ training centre for the Women’s 
Royal Naval Service, Crosby Hall was re-opened by 
the British Federation of University Women as an 
international hall of residence and club-house for 


miversity women. Fortunately, the beautiful fif- 
wenth-century Hall was comparatively little damaged 
by bombs; and although the residential quarters 
vere considerably injured by blast it was possible to 
nstore them without actual re-building. 

The Hall, as in pre-war days, has again become a 
centre for international culture and friendship, where 
miversity women from all over the world can live 
aid study, meet and exchange views, go for short 
visits or use the club facilities provided. In these 
few months women of thirty-two different countries, 
from China to Paraguay and from Iceland to South 
Africa, have stayed here. British women are able to 
we the Hall for permanent residence or visits in just 
the same way, and although there is no fixed rule as 
to proportions between overseas and British residents, 
there usually seems to be a happy balance. Research 
ad post-graduate students have first claim to 
msidence. Second ‘priority’ is given to members 
staying for short visits on business or pleasure. The 
frst Council meeting of the International Federation 
of University Women to take place since the War was 
beld at Crosby Hal] last summer, and no more 
appropriate event could have marked the re-opening. 
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The third group of ‘priorities’ is that of graduates 
employed in London. 

The Great Hall, with its magnificently carved oaken 
roof, its stonework tracery and tall oriel window, 
dates from 1466, and is of much historic interest. 
Originally a part of the city mansion of Sir John 
Crosby, it was taken down stone by stone and 
re-erected on Chelsea Embankment. In 1927 the 
British Federation of University Women, which had 
succeeded in raising £50,000 for the purpose of 
acquiring the Hall and building a residential wing, 
opened Crosby Hall as an international residence and 
club-house. It is especially fitting that the building 
should be on the site of the Chelsea home of Sir 
Thomas More, the great scholar whose circle of friends 
included men of learning from all over Europe, and 
who scandalized his contemporaries by insisting that 
his daughters should have the same education as his 
son. 

Even before the War it was clear that the accom- 
modation at Crosby Hall was not sufficient to meet 
the demand. The first residential wing had only been 
a part of the original building plan, and early in 1946 
an appeal was launched to complete the scheme by 
building a second wing, a library and additional 
common-rooms. At the same time a Fellowship 
Fund was started in order that many university 
women who would most benefit by residence at 
Crosby Hall should not be debarred through lack 
of means. A special appeal to schools was made 
at the beginning of the year. An Association has 
just been started, under the title of “Friends of 
Crosby Hall’, to link together those who are interested 
in Crosby Hall and concerned to see that this beautiful 
building is cared for, used and loved. The small 
subscription, which goes towards the maintenance 
and extension of the building, also entitles the member 
to lunch in Hall and to invite guests. Quite apart 
from this Association, the Warden of Crosby Hall will 
always be glad to show school and college parties—or 
individuals—over the Hall by arrangement. 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, April 14 

FaRMERS’ CLUB (at the Royal Empire Society, Craven Street, 
Strand, London, W.C.2), at 2.30 p.m.—Mr. H. H. Nicholson: “The 
Problem of Land Drainage”’. 

SocreTY OF ENGINEERS (at the Geological Society, Burlington 
House, Piccadilly, London, W.1), at 5 p.m.—Mr. J. G. Milton: 
“Research and New Developments in Water Treatment”. 

Society OF CHEMICAL INDUSTRY (at the Chemical Society, Burl- 
ington House, Piccadilly, London, W.1), at 6.30 p.m.—Dr. R. P. 
Linstead: “Chemistry and Autarchy”’. 

SocieTy OF INSTRUMENT TECHYOLOGY, NORTH-WEST SECTION (at 
the College of Technology, Manc. ‘»r), at 7.15 p.m.—Mr. J. C. E. 


Strong and Mr. C. A. Wright: “The Measurement of Surface Finish- 
ing”; Mr. J. A. Yates: “Automatic Control of Specific Gravity”. 


Tuesday, April 15 

RoyaL Socisty oF ARTS, DOMINIONS AND COLONIES SECTION (at 
John Adam Street, Adelphi, London, W.C.2), at 2.30 p.m.—Prof. 
T. 8. Simey: ‘Social Welfare in the West Indies’’. 

Society OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (in the 
Physical Chemistry Lecture Theatre, Royal College of Science, South 

<ensington, London, 8.W.7), at 2.30 p.m.—Dr. N. Pizer: “The 
Advisory Chemist and Problems in Crop Production”’.* 

BRITISH SOCIETY FOR INTERNATIONAL BIBLIOGRAPHY (at the 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W.C.2), at 3 p.m.—Dr. B. M. Crowther: “The Use of 
the Universal Decimal C cation in Periodical Abstracting Services 
for Scientists and Engineers’’. 

INSTITUTION OF MINING AND METALLURGY (at the Royal Institution, 
21 Albemarle Street, London, W.1), at 5 p.m.—Major-General A. J. 
Orenstein: “The History and Prevention of Silicosis, with special 
reference to the Witwatersrand” (First Sir Julius Wernher Memorial 
Lecture).* 
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EUGENICS SOCIETY (at the Royal Society, Burlington House, Picca- 
dilly, London, W.1), at 5.30 p.m.—Dr. Linford Rees: “The Physical 
Constitution in Menta! Iliness"’ 

INSTITUTION OF ELECTRICAL RNGINRERS RaDIo Section (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m m.—Dis- 
cussion on “Does Standardization Confiiet with Progress ?”" (to be 
opened by Mr. J. W. Dalgleish). 

ILLUMINATING ENGINEERING Society (at the London School of 
Hygiene and Tropical Medicine, Keppel Street, London, W.C.1), at 

6 p.m.—Papers dealing with Problems associated with Searchlights 
(Visibility, Photometry, Design. etc.), followed by a Discussion. 

INSTITUTION OF STRUCTURAL ENGINEERS, LANCASHIRE AND CHESHIRE 
BRANCH (in thé Reynolds Hall, College of Technology, Manchester), 
at 7 p.m.—Mr. F. L. King: “Stress Recording in Bridges and Stresses 
due to Impact”’. 

SHEFFIELD METALLURGICAL ASSOCIATION (at 198 West Street, 
Sheffield), at 7 p.m.—Mr. John L. Rait and Mr. H. W. Pinder: “Origin 
and Constitution of certain Non-metallic Inclusions in Steel’. 


Wednesday, April 16 

ROYAL COLLEGE OF SURGEONS OF ENGLAND (at baad Inn Fields, 
London, W.C.2), at 3.30 p.m.—Dr. James Craigie, F.R.S.: ““Relation- 
ships of Virus and Host-Ceil, with reference to Latent and Cryptic 
Infections’’ (Imperial Cancer Research Fund Lecture). 

GEOLOGICAL SocrETy oF LoNDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Brigadier R. A. Bagnold, F.R.S. : “Experi- 
mental Work on the Movement of Coastal Sands and Shingles 

MANCHESTER Statistical Socrety (at the Reform Club, King 
pave Manchester), at 5 p.m.—Prof. A. Bradford Hill: “Medical 

i 

RoyaL SocteTy oF ARTs (at John Adam Street pan, London, 
W.C.2), at 5 p.m.—Rt. Hon. Oliver Lyttelton, MP ‘Economic 
Reconstruction, 6. Production”. 

[INSTITUTION OF ELECTRICAL ENGINEERS, TRANSMISSION SECTION 
(at Savoy Place, Victoria Embankment, oz W.C.2), at 5.30 p.m. 

-Mr. A. Burke, Mr. R. C. Cuffe and Mr. O'Neill: “Record of 
Experience on the Irish Electricity Supply } Ses, 

INSTITUTION OF PRODUCTION ENGINEERS, SHEFFIELD SECTION (at 
the Royal Victoria Station Hotel, Sheffield), at 6.30 p.m.—Mr. C. P. 
Tupholme: “Stainless Steels’’. 

SocreTy oF CHEMICAL INpDustTRY, Foop Grovp (joint meeting with 
the LONDON AND S.E. CouNTIEgs Section of the ROYAL INSTITUTE OF 
CHEMISTRY, at the Wellcome Research Institution, 183 Euston Road, 
London, N.W.1), at 6.30 p.m.—Dr. D. W. Kent-Jones: “Modern 
Trends in Cereal Chemistry in America and Elsewhere”’ 

SocreTy oF DYERS AND COLOURISTS, NORTHERN IRELAND SECTION 
(at Queen's Hotel, Belfast), at 7.30 p.m.—Annual General Meeting. 


Thursday, April 17 


Royal Socrery oF ARTS, INDIA AND Brawa Section (at John 
Adam Street, vy ~* London, W.C.2), at 2.30 p.m.—-Mr. Hugh G. 
Rawlinson : fluence of India upon “European Culture” 

LINNEAN SocteTy OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Dr. J. R. Baker : “Is the Cell-theory True ?”’: 
Dr. P. H. Gregory : “The Biology of the Air’’. 

ROYAL AERONAUTICAL Soctery (at the Institution of Civil Engineers. 
Great George Street, London, S.W.1), at 6 p.m.—Mr. P. A. Hufton 

“Testing Civil Aircraft’’ 

SOcIETY OF CHEMICAL ‘INDUSTRY, ROAD AND BUILDING MATERIALS 
GRovP (at 1 Grosvenor Place, London, 8.W.1), SS pee. we os 
Andrews: “Modern Road Construction in Concrete 

CHEMICAL Soctgety and the RoYAL INSTITUTE OF CHEMISTRY (joint 
meeting of the MANCHESTER SECTIONS, he the Engineers’ Club, Albert 
Square, Manchester), at 7 7 p.m.—Mr. H. Baines: “Recent Work 
in Colour Photography’ 

ROYAL PHOTOGRAPHIC SocreTy, SCIENTIFIC AND TECHNICAL GROUP 
(at 16 Princes Gate, London, 8.W.7), at 7 p.m.—Dr. G. W. W. Stevens : 

“Some Optical Complications of Graticule Production’ 

PHARMACEUTICAL SOCIETY, MANCHESTER, SALFORD asp DIstTRictT 
BRANCH (in the Council Chamber, Houldsworth Hall, Manchester), at 
7.45 p.m.—Annual General Meeting. 

CHEMICAL SOCIETY (at Burlington House, Piccadilly, London. W.1). 

—Discussion on ‘‘Electrolytic Solutions 


Wednesday, April 16—Thursday, April 17 


INSTITUTION OF MINING ENGINEERS (joint meeting with the INstrTU- 
TION OF MINING AND METALLURGY, at the Royal Institution, 21 


Albemarle Street, London, W.1).—« ‘onference on “Silicosis, Pneumo- 
koniosis, and Dust Suppression in Mines” (to be opened by the Rt. 
Hon. Emanuel Shinwell, M.P.). 
Wednesday, April |6 

At 10.30 a.m.—First Seasion ; 
Thursday, April 7 

At 10.30 a.m.—Third Session ; at 2.30 p.m.—Fourth Session. 


Friday, April 18 

NORTH-EAST Coast [INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Mining Institute, Newcastle- ~upon- -Tyne), at 6 p.m.—Mr. 
Arnold Emerson and Mr. L. W. Berry : “Experiments in the Lithgow 
Propeller Tunnel”. 

Socrery or CHemicaL InpUSTRY, BIRMINGHAM SgcTiIon (joint 
meeting with the PLastics GRrouP at the Chamber of Commerce, 
Birmingham), at 6.30 p.m. —Prof. Staudinger: ‘‘Vinylidene 
Chioride and its Polymers’ 


at 2.30 p.m.—Second Session. 
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SOCIETY OF DYERS AND COLOURISTS, MANCHESTER SECTION (in fe 
Lecture Theatre, Gas Department Sense, Manchester), gf 
ye eh BL “Rayon Dyeing”. 

STITUTE OF PHYSICS, MANCHESTER = DISTRICT BRANCH (in th 
New P Theatre, The University, Manchester), at 6.30 Dame 
Annual General Meeting ; 7 p.m.—Mr. D. O. Sproule: ‘‘Matermj 
Testing by Supersonics”. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on ® 
before the dates mentioned : 

LECTURERS IN SCIENCE (3, men or women) in the Training De 
ment, with emphasis respectively on Botany, Physics and Chemis 
The Warden, Goldsmiths” Cc College, New Cross, London, 8.B.14 (April 

LECTURER IN INDUSTRIAL ADMINISTRATION—The Registrar, Colleg: 
of Technology, Manchester 1 (April 15). 

SENIOR LECTURER IN MECHANICAL ENGINEERING—The Registrar, 
College of Techno! , Manchester 1 (April 15). 

CHIEF EXAMINER a. male), and a SENIOR EXAMINER (Chemist, 
male), in the Ministry of Supply— Ministry of Supply (Est. 50), 
Leatherhead, Surrey (April 1 

DEPUTY PUBLIC ANALYST, and a SENIOR ASSISTANT ANALYST (male) 
—The Clerk of the County Council, County Buildings, Staffon 


(April 17). 
INCIPAL—The Clerk to the Gove’ Body, Battersea Poly- 


animals— 
Genetics, West Mains burgh 9 (April 19 ). 
ASSISTANT EXPERIMENTAL OFFICERS (2) to assist in experimental 
work on breeding and selection of small animals (insects)—The 
Animal Genetics, Wes 


Technical College, Dartford, Kent (April 19). 

EDUCATIONAL PsycHOLOGIST—The Director of Education, Educ 
tion Offices, Leeds 1 (April 21). 

PROFESSOR OF CHILD H&ALTH—The Secretary and Registrar, The 
University, Bristol (April 21). 

Se IN _ AND HORTICULTURE at = Liverpool Teeb- 
nical Coll Director Education, 14 Sir Thomas Street, 
ag EL 1 ryier 21). 


IN Puystcs—The Director of Education, The Poly- 

techie, mic, 300 Regent Street, London, W.1 (April 21). ; 
ASSISTANT LECTURER IN GEOGRAPHY—The Registrar, The Univer 
the Governing Body, 


ity, ee 13 (April 24). 

Lgctu IN MATHEMATICS—The Clerk to 
Battersea ; Polytechnic, Battersea, London, Me W.11 (April 255 

ENTOMOLOGIST to carry out a survey of the tsetse areas of th 
Southern — and engsetahe sesnareh work—The Sudan Age 
in London, Wellington H Buckingham Gate, London, 5.W.1, 
endorsed t Veterinary Entomologist’ (April 28). 

ASSISTANT MASTERS (qualified, graduate) FoR SCIENCE (to ee 
School Certificate), and GgoGRAPHY (to Higher School Certificate), at 
the Duke of York’s Royal Military School, Dover—The Under-Secretary 
of State, War Office (A.E.1), 45 Eaton Square, London, 8.W.1 (April 28), 

FESSIONAL OFFICERS IN THE TOBACCO BRANCH of the Depart 
ment of Agriculture, yo The Secretary, Office of the 
High Commissioner re en Rhodesia, Rhodesia House, 42 
Strand, London, W. ¢ 2 (April 30 

LECTURER IN SURVEYING in the ining Department—The Registrar, 
The University, Leeds 2 (April 30 

LECTURER IN GEOLOGY at the Natal University College, Pye 
The Secreta y, Uren Bureau of the British Empire, 24 Gordos 
Square, W.C.1 (April 30). 

JUNIOR PROFESSION AL OFFICER (woman) in the Branch of Botany 

griculture, Southern — 


‘or 

trand, Lond W.C.2 (April 30). 
READERSHIP IN CHEMICAL ENGINEERING tenable at King’s College— 
The Academic Registrar, University of London, Senate Howe, 
London, W.C.1 (April 30). . 
ENTIVE MeDIcINE—The Registrar, The Univers- 


Manchest or 13 (Apeil 30) 
it ter 13 
"i eorunsn IN THE eres OF COLONIAL AGRICULTURE—The 
Registrar, University of Oxford, Oxford (Apri) 30). 

ASSISTANT LECTURER OR LECTURER (a) in APPLIED MATHEMATICS 
- (6) in StaTIsTIcs—The Registrar, The University, Leeds 2 (April 


 ourste LECTURER IN BoTaNY—The Registrar, The University, 
Leeds (April 30). 

RESEARCH OFFICER (Ceramics Research) at the School of Mines, 
Adelaide—The Secretary, Australian Scientific Liaison Office, Australis 
House, Strand, London, W.C.2, quoting No. 1212 (May 3). 

OFFICER-IN-CHARGE, ——— Divesee of Aeronautics, 
Melbourne—The Secreta’ Australian Liaison 
Australia House, Strand, , W.C.2, quoting ~,™ 1213 (May 3). 

RESEARCH OFFICER, Division’ of Entomology, Canberra— 
Secretary, Australian Scientific Liaison Office, Australia House, Strand, 
London, W.C.2, quoting No. 1218 (May 3). 

READERSHIP IN CIVIL ENGINEERING tenable at Tt mag Mary College 
—The Academic Registrar, University of Lond Senate House, 
London, W.C.1 (May 6). 

LECTURER IN MurraLLURGY—The Beqretary, all Poly- 
technic, St. John Street, London, E.C.1. 
wy TO THE ADVISORY BACTERIOLOGIST—The Secretary, 
eg an - +! of Scotland College of Agriculture, 13 George 
Square, 


ASSISTANT > EL eeemmeseenan for the Plant Engineering Division— 
The Personnel Officer, British Iron and Steel Research Association, 
11 Park Lane, London, W.1, quoting ‘Plant Engineering Division’. 
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